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1.0 Introduction

Six new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) S-SX in July 2000 through March
2001 in partid fulfillment of Tri-Party Agreement (Ecology et al. 1998) milestones M-24-00L and
M-24-00M. The wells are 299-W22-80, 299-W22-81, 299-W22-82, 299-W22-83, 299-W23-20, and
299-W23-21. Table 1 correlates the well name with the well number. Well 299-W22-80 is located
outside the southeast corner of SX tank farm and is a new downgradient well in the monitoring network.
Well 299-W22-81 is a new downgradient well located east of the S and SX tank farm. Well 299-W22-82
islocated downgradient of the WMA at approximately 100 m east of the southeast corner of tank farm SX
and well 299-W22-83 is |ocated approximately 100 m southeast of the southeast corner of tank farms SX.
Wells 299-W23-20 and 299-W23-21 are located just outside the west S and SX fences respectively and
are new upgradient wellsin the monitoring network. The locations of al wellsin the WMA S-SX
monitoring network are shown on Figure 1.

The original assessment monitoring plan for WMA S-SX wasissued in 1996 (Caggiano 1996).
That plan was updated for the continued assessment at WMA S-SX in 1999 (Johnson and Chou 1999).
The updated plan provides justification for the new wells. The new wells were constructed to the
specifications and requirements described in Washington Administrative Code (WAC) 173-160 and
WAC 173-303, the updated assessment plan for WMA S-SX (Johnson and Chou 1999), and the
description of work for well drilling and construction®.

This document compiles information on the drilling and construction, well development, pump
installation, and sediment sampling applicable to the installation of the six new wells. Appendix A
contains the Well Summary Sheets (as-built diagrams), the Well Construction Summary Reports, and the
geologist’ slogs; Appendix B contains results of physical properties testing; and Appendix C contains
borehole geophysical logs. Additional documentation concerning well construction is on file with
Bechtel Hanford, Inc., Richland, Washington.

Table 1. Well Names and Well Numbers for Wells Drilled During
Calendar Y ear 2000-2001

Well Name Well Number
299-W22-80 C3115
299-W22-81 C3123
299-W22-82 C3124
299-W22-83 C3126
299-W23-20 C3112
299-W23-21 C3113

(a) Letter from J. S. Fruchter, Pacific Northwest National Laboratory, to G. C. Henckel, Bechtel Hanford,
Inc., “Description of Work for Drilling CY 2000 RCRA Groundwater Monitoring Wells,” dated
May 12, 2000.
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English units are used in this report because that is the system of units used by drillers to measure and
report depths and well construction details. To convert feet to meters, multiply by 0.3048; to convert
inches to centimeters multiply by 2.54.

2.0 Well 299-W22-80

Well 299-W22-80 is |ocated outside the southeast corner of the SX tank farm. The well was drilled in
September 2000.

2.1 Drilling and Sampling

Well 299-W22-80 was drilled with an air rotary drill rig from the surface to atotal depth of 251 ft
below ground surface (bgs). Temporary 9-in.-outside-diameter, carbon steel casing was used for the
entire depth. Approximately 500 gal of water were added to the borehole at 250 ft bgs to suppress
flowing sand.

The sediments encountered during drilling were predominantly sand and silty sand of the Hanford
formation from the surface to about 128 ft bgs; Plio-Pliestocene sand with minor silty sandy gravel from
about 128 to about 158 ft bgs; and Ringold Formation sandy gravel and gravelly sand from about 158 ft to
total depth (251 ft bgs). The geologist’slogisincluded in Appendix A.

Grab samples for geologic description and archive were collected every five feet throughout the
borehole. Also, three split spoon samples were taken from 213.3 to 215.8 ft, 232.0 to 234.5 ft, and from
241.0to 243.5 ft bgs for analysis of particle size distribution in support of screen slot and filter pack
selection. The deepest split spoon sample contained considerable flowing sand. Particle size distribution
dataarein Appendix B.

Five groundwater samples were collected during drilling. The sampleswere air lifted slurries of
cuttings and water obtained during air rotary drilling. The slurries were filtered using a peristaltic pump
and a 0.4-um filter cartridge prior to analysisin the field. The samples were tested for nitrate and specific
conductance as a screen for contamination. All analyzed nitrate levels are below the 45 mg/L maximum
contaminant level. The analytical results are shown in Table 2.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was found.



Table2. Analytical Results from Groundwater Samples from New Wells at Waste Management

Area S-SX
Specific
Conductance
Well Depth to Water (ft) | Sample Depth (ft) | Nitrate (mg/L)® (uS/cm)
299-W22-80 205 213 8.7 290
227 8.4 198
232 8.1 220
242 8.1 220
259 4.2 235
299-W23-21 216 259 1.0 213
(8 Nitrateismg/L asNOs. Analyseswere done by the HACH cadmium reduction method
(Method 8039) using a DR/2010 portable spectrophotometer. Reagent blank corrected.

2.2 Wadél Construction

The permanent casing and screen were installed in well 299-W22-80 in September 2000. A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 240.05 to 205.03 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 205.03 ft bgs to 2.2 ft above ground surface.
A 2-ft-long stainless steel sump is below the screen from 242.05 to 240.05 ft depth.

The filter pack is 10 to 20 mesh silica sand from 248.4 to 194.8 ft bgs. The annular seal is bentonite
pellets from 194.8 ft to 187.1 ft, granular bentonite from 187.1 ft to 10.2 ft, and Portland cement grout
from 10.2 ft bgsto the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A protective casing with locking cap, four protective steel posts, and a brass marker stamped
with the well number were set into the concrete. The protective casing extends 2.86 ft above the concrete
pad. The Well Summary Sheet (as-built) and Well Construction Summary Report are included in
Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datumis NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 3.



Table 3. Survey Datafor New Wells at Waste Management Area S-SX

Easting Northing Elevation
Well Name (m) (m) (m)
566,842.851 134,125.649 Center of Casing
299-W22-80 200.851 “X" on Rim of Casing
566.842.923 134,126.030 199.971 Brass Cap
567,000.263 134,354.189 Center of Casing
299-W22-81 206.644 Top of Casing
567,000.235 134354.504 205.909 Brass Cap
567,004.731 134,167.070 Center of Casing
299-W22-82 206.872 Top of Casing
567,004.714 134,167.407 206.127 Brass Cap
567,009.082 134,092.576 Center of Casing
299W22-83 207.015 Top of Casing
567,009.058 134,092.945 206.338 Brass Cap
566,717.669 134,446.189 Center of Casing
299-W23-20 203.795 “X" on Rim of Casing
566,717.817 134,446,568 203.095 Brass Cap
566,707.737 134,293.994 Center of Casing
299-W23-21 203.352 “X" on Rim of Casing
566,707.718 134,294.273 202.579 Brass Cap

2.3 Wél Development and Pump Installation

Well 299-W22-80 was devel oped in September 2000. A temporary, 3 hp, submersible pump
was used to remove approximately 1,945 gal of formation water. First, about 1,015 gal of water were
removed from the well at 29 gal/min with a drawdown of about 2.9 ft. The pump intake was at 236.64 ft
bgs (31.04 ft below the water table). Second, about 930 gal of water were removed at 30 gal/min with the
pump intake at 215.7 ft bgs resulting in 3 ft drawdown. Thefinal turbidity was 2.75 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W22-80 in September 2000. The
sampling pump intake is at 214.46 ft bgs (or about 8.83 ft below the water table). Static water level was
205.29 ft bgs on September 11, 2000.



3.0 Waell 299-W22-81

Well 299-W22-81 islocated east of the S-SX tank farm. The well was drilled in January 2001.
3.1 Drillingand Sampling

Well 299-W22-81 was drilled with a cable tool drill rig from the surface to a total depth of 269 ft bgs.
Temporary 10 5/8-in.-outside-diameter, carbon steel casing was used for the entire depth. The well was
advance using drive barrel from the surface to 131 ft depth and by hard tool from 131 ft to total depth.

The sediments encountered during drilling were dominantly sand with lesser amounts of silty sandy
gravel and slightly silty sand of the Hanford formation from the surface to about 140 ft bgs; Plio-
Pliestocene silty sand from about 140 to about 163 ft bgs; and Ringold Formation silty sandy gravel and
sandy gravel with minor silty sand from about 163 ft to total depth (269 ft bgs). The geologist’slogis
included in Appendix A.

Grab samples for geologic description and archive were collected every five feet throughout the
borehole. Also, three split spoon samples were taken from 238 to 240 ft, 246.3 to 248.3 ft, and from
260.5 to 262.5 ft bgs for analysis of particle size distribution in support of screen slot and filter pack
selection. Particle size distribution data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was found. The borehole was geophysically logged with spectral
gammarray and neutron moisture tools on January 22, 2001. No manmade radionuclides were identified.

3.2 Wadl Construction

The permanent casing and screen were installed in well 299-W22-81 in January 2001. A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 261.72 to 226.75 ft bgs. The permanent
casing is 4-in.-inner-diameter, stainless steel from 226.75 ft bgsto 2.2 ft above ground surface. A 2-ft-
long stainless steel sump is below the screen from 263.72 to 261.72 ft depth.

Thefilter pack is 10 to 20 mesh silica sand from 270.0 to 216.7 ft bgs. The annular seal is bentonite
pellets from 216.7 ft to 209.9 ft, granular bentonite from 209.9 ft to 11.0 ft, and Portland cement grout
from 11.0 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A 6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass
marker stamped with the well number were set into the concrete. The protective casing extends 2.37 ft
above the concrete pad. The Well Summary Sheet (as-built) and Well Construction Summary Report are
included in Appendix A.



The vertical and horizontal coordinates of the well were surveyed in May 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datum isNAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey data are included in Table 3.

3.3 Well Development and Pump Installation

Well 299-W22-81 was developed in March 2001. A temporary, 1 hp, submersible pump was used to
remove approximately 2,325 gal of formation water. First, about 1,805 gal of water were removed from
the well at 8.5 gal/min with a drawdown of about 22 ft. The pump intake was at 260.3 ft bgs (34.04 ft
below the water table). Second, about 520 gal of water were removed at 8 gal/min with the pump intake
at 240.33 ft bgsresulting in 12.9 ft of drawdown. Thefinal turbidity was 1.81 NTU.

A dedicated, Redi Flo-2 submersible sampling pump wasinstalled in well 299-W22-81 in March
2001. The sampling pump intakeis at 237 ft bgs (or about 11.1 ft below the water table). Static water
level was 225.9 ft bgs on March 26, 2001.

4.0 Well 299-W22-82

Well 299-W22-82 is |located east of the southeast corner of SX tank farm. The well was drilled
during January and February 2001.

4.1 Drillingand Sampling

Well 299-W22-82 was drilled with a cable tool drill rig from the surface to a 270 ft bgs. Temporary
10 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 270 ft during drilling. The
borehole was advanced by drive barrel from the surface to 110 ft bgs and by hard tool from 110 ft to total
depth (270 ft). Two gal of water were added at 110 to 112 ft, 10 gal at 152 ft and 10 to 15 gal at 260 ft
depths to improve sample returns. About 400 gal of water were added at total depth to prevent sand
heave.

Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation
sand with lesser amounts of silty sand gravelly sand from the surface to 111 ft depth. Plio-Pleistocene silt
was encountered from 111 to 112 ft and silty sand from 112 to 137.5 ft bgs. The sediments between
138 ft and 270 ft were dominantly silty sandy gravel with minor gravelly silty sand and silty sand of the
Ringold Formation. The geologist’'slogisin Appendix A.



Sediment samples were collected at approximately 5-ft intervals for geologic description and archive
throughout the entire borehole. Three split spoon samples were collected from 230 to 232.5 ft, 243.5 to
246 ft, and 260 to 262.5 ft bgs for analysis of grain size distribution. Data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was noted. The borehole was geophysically logged with spectral
gamma-ray and neutron moisture tools on February 13, 2001. No manmade radioisotopes were found.
The geophysical logs arein Appendix C.

4.2 Weéll Construction

The permanent casing and screen were installed in well 299-W22-82 in February 2001. A 4-in.-
inner-diameter, stainless steel, continuous wire wrap (20 slot) screen was set from 261.2 to 226.1 ft bgs.
The permanent casing is 4-in.-inner-diameter stainless stedl from 226.1 ft bgs to 2.0 ft above ground
surface. A 2-ft-long sump from 263.2 to 261.2 ft is attached to the bottom of the screen.

The filter pack is 10 to 20 mesh silica sand from 263.1 to 215.7 ft bgs. The annular seal is bentonite
pellets from 215.7 to 209.4 ft bgs, granular bentonite from 209.4 to 10 ft bgs, and Portland cement with
bentonite powder from 10 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the
well at the surface. A 6-in. stainless steel protective casing with locking cap, four protective steel posts,
and a brass marker stamped with the well number were set into the concrete. The inner casing extends
1.41 ft above the concrete pad and the protective casing extends 2.43 ft above the concrete pad. The Well
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in May 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum. Verti-
cal datum isNAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of
Engineers. Survey dataareincluded in Table 3.

4.3 Well Development and Pump Installation

Well 299-W22-82 was developed in March 2001. A temporary, 1 hp, submersible pump was used to
remove approximately about 2,770 gal of formation water. First, about 2,258 gal of water were removed
at 8 to 10 gal/min with the pump intake at 263.2 ft bgs resulting in 18.8 ft of drawdown. Second, about
512 gal of water were removed at 8 gal/min with the pump intake at 243.15 ft bgs; drawdown was 15.5 ft.
Thefinal turbidity was 4.3 NTU.

A dedicated, Redi Flo-2 submersible sampling pump wasinstalled in well 299-W22-82 in March
2001. The sampling pump intakeis at 237.4 ft bgs (or 11.1 ft below the water table). Static water level in
the well was 226.27 ft bgs on February 23, 2001.



50 Waell 299-W22-83

Well 299-W22-83 is located ~100 m southeast of the southeast corner of the SX tank farm. The well
was drilled in February and March 2001.

5.1 Drilling and Sampling

Well 299-W22-83 was drilled with a cable tool drill rig from the surface to a total depth of 269 ft bgs.
Temporary 10 3/4-in.-outside-diameter, carbon steel casing was used for the entire depth. The well was
advanced using drive barrel from the surface to 150 ft and by hard tool from 150 ft to total depth. Seven
gal of water were added to the borehole at 80 ft and 3 gal at 133 ft to facilitate drilling. One hundred ten
ga were added between 150 ft and 268 ft during hard tool drilling. Finally, 100 gal were added at total
depth to prevent sand heave.

The sediments encountered during drilling were dominantly sand with lesser amounts of silty sand
and gravelly sand of the Hanford formation from the surface to about 134 ft bgs. Plio-Pliestocene silty
sand and sandy silt (calcrete) were present from 134 ft to about 144 ft bgs. Sandy gravelly silt, sand, silty
sand, and sandy gravelly silt of possible Upper Ringold Formation was encountered between 144 ft and
195 ft and Ringold Formation silty sandy gravel silty sandy gravel of the Lower Ringold Formation
occurred between 195 ft and total depth (275 ft bgs). The geologist’slog isincluded in Appendix A.

Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.
Also, three split spoon samples were taken from 232 to 234 ft, 247 to 249 ft, and from 262 to 264 ft bgs
for analysis of particle size distribution in support of screen slot and filter pack selection. Particle size
distribution data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was found. The borehole was geophysically logged with spectral
gamma-ray and neutron moisture tools on March 7, 2001. No manmade radionuclides were identified.

5.2 Wadl Construction

The permanent casing and screen were installed in well 299-W22-83 in March 2001. A 4-in.-inner-
diameter, stainless steel, wire wrap, 20 slot screen was set from 261.3 to 226.3 ft bgs. The permanent
casing is 4-in.-inner-diameter, stainless steel from 226.3 ft bgs to 2.0 ft above ground surface. A 2-ft-long
stainless steel sump is below the screen from 263.3 to 261.3 ft depth.

Thefilter pack is 10 to 20 mesh silica sand from 263.3 to 216.3 ft bgs. The annular seal is bentonite
pellets from 216.3 ft to 211.3 ft, bentonite crumbles from 211.3 ft to 10.0 ft, and Portland cement grout
from 10.0 ft bgs to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A 6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass
marker stamped with the well number were set into the concrete. The protective casing extends 2.23 ft



above the concrete pad and the inner 4-in. casing extends 1.24 ft above the pad. The Well Summary
Sheet (as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in May 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum. Verti-
cal datum isNAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps of
Engineers. Survey dataareincluded in Table 3.

5.3 Wadél Development and Pump Installation

Well 299-W22-83 was developed in March 2001. A temporary, 3 hp, submersible pump was used to
remove approximately 2,250 gal of formation water. First, about 1,520 gal of water were removed from
the well a 10 gal/min with a maximum drawdown of about 29 ft and afinal drawdown of 9.8 ft. The
pump intake was at 260.47 ft bgs (32.7 ft below the water table). Second, about 730 gal of water were
removed at 10 gal/min with the pump intake at 250.47 ft bgs (22.7 ft below the water table) resulting in
7.2 ft of drawdown. Thefina turbidity was 3.11 NTU.

A dedicated, Redi Flo-2 submersible sampling pump wasinstalled in well 299-W22-83 in March
2001. The sampling pump intakeis at 237 ft bgs (or about 9.2 ft below the water table). Static water
level was 227.77 ft bgs on March 21, 2001.

6.0 Well 299-W23-20

Well 299-W23-20 is located outside the west fence of the S tank farm. The well was drilled during
July and August 2000.

6.1 Drilling and Sampling

Well 299-W23-20 was drilled with an air rotary drill rig from the surface to atotal depth of 260 ft
bgs. Temporary 8 5/8-in.-outside-diameter, carbon steel casing was placed from the surface to 260 ft
during drilling. An unknown amount of water was added to the borehole at 142 ft and 195 ft bgsto flush
the system and clear plugged lines.

Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation
silty sandy gravel, sandy gravel, and gravelly sand from the surface to 36 ft depth and sand with minor
gravelly sand from 36 to 117 ft depth. Calcareous, dightly silty sand and silty sand of the Plio-
Pleistocene unit were encountered from 117 to 157 ft bgs. There was no recovery between depths of
139 and 148 ft but drilling did not indicate a change in lithology. There also was no recovery between
157 and 169 ft. Sediments from 169 ft to total depth (260 ft bgs) were mostly sandy gravel with some
silty sandy gravel of the Ringold Formation. The geologist’slogisin Appendix A.
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Sediment samples were collected at approximately 5-ft intervals for geologic description and archive
throughout the entire borehole. Three split spoon samples were collected from 219.5 to 222.0 ft, 236.0 to
237.5 ft and 250 to 252.6 ft bgs for analysis of grain size distribution. Data are in Appendix B.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. On July 28, 2000, drilling was suspended because the field radiation screening results
collected the previous day were 700 counts per minute above background. The areawas posted as a soil
contamination zone although the action level was 5,000 decays per minute and laboratory analysis of
radiation screening samples collected the previous day did not show the presence of any contamination.
No other contamination was noted.

6.2 Wadl Construction

The permanent casing and screen were installed in well 299-W23-20 in August 2000. A 4-in.-inner-
diameter, stainless steel, continuous wire wrap (20 slot) screen was set from 250.5 to 215.5 ft bgs. The
permanent casing is 4-in.-inner-diameter stainless steel from 215.5 ft bgs to 2.0 ft above ground surface.
A 2-ft-long sump from 252.5 to 250.5 is attached to the bottom of the screen.

Thefilter pack is 10 to 20 mesh silica sand from 260.5 to 205.0 ft bgs. The annular seal is bentonite
pellets from 205 to 200.1 ft bgs, bentonite crumbles from 200.1 to 10 ft bgs, and Portland cement grout
from 10 ft to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A
protective casing with locking cap, four protective steel posts, and a brass marker stamped with the well
number were set into the concrete. The inner casing extends 1.30 ft above the concrete pad and the
protective casing extends 2.23 ft above the concrete pad. The Well Summary Sheet (as-built) and Well
Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datumis NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 3.

6.3 Weéll Development and Pump Installation

Well 299-W23-20 was developed in August 2000. A temporary, 3 hp, submersible pump was used to
remove approximately about 2,690 gal of formation water. First, about 1,363 gal of water were removed
at 29 gal/min with the pump intake at 248.8 ft bgs resulting in 2 ft drawdown. Second, about 1,325 gal of
water were removed at 26 gal/min with the pump intake at 228.8 ft bgs; drawdown was not recorded. The
fina turbidity was 1.95 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W23-20 in August 2000. The
sampling pump intake is at 220.8 ft bgs (or 5.24 ft below the water table). Static water level in the well
was 215.6 ft bgs on August 24, 2000.
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7.0 Well 299-W23-21

Well 299-W23-21 islocated just outside the west fence of the SX tank farm. The well was drilled
during September and October 2000.

7.1 Drilling and Sampling

Well 299-W23-21 was drilled with a cable tool drill rig using adrive barrel from the surface to 70 ft
bgs, split spoon sampler from 70 to 140 ft bgs, and hard tool from 140 ft to a total depth of 259 ft bgs.
Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 76.4 ft bgs and
8 5/8-in.-outside-diameter casing from the surface to 253.5 ft bgs. About 80 gal of water are reported to
have been used between 235 and 250 ft, but more water may have been added throughout the hard tooled
interval.

Preliminary evaluation shows that the sediments encountered during drilling were predominantly
sandy gravel, sand and gravelly sand of the Hanford formation from the surface to about 99 ft bgs.
Calcareous silty sand, dlightly silty sand, and sandy silt of the Plio-Pliestocene unit occur from 99 to
147 ft bgs. Undifferentiated Plio-Pleistocene and/or Upper Ringold Formation sandy silt, sand, and silty
gravelly sand exist from 147 ft to about 168 ft bgs. Ringold Formation sandy gravel and silty sandy
gravel occur from 168 ft to total depth. The geologist’slogisin Appendix A.

The borehole was continuously sampled by split spoon from 70 ft to 140 ft bgs for detailed
characterization. Also, three split spoon samples were collected from 217 to 219.5 ft, 232 to 234.5 ft and
from 247.5 to 250 ft bgs for determination of particle size distribution. The particle size dataarein
Appendix B; the results of detailed characterization will be presented elsewhere. Grab samples of
sediment were collected at approximately 5-ft intervals throughout the borehole for geologic description
and archive.

One groundwater sample was collected at 259 ft bgs with abailer during drilling. The slurry was
filtered using a peristaltic pump and a 0.4-um filter cartridge prior to analysisin thefield. The sample
was tested for nitrate and specific conductance as a screen for contamination. The analyzed nitrate level
is below the 45 mg/L maximum contaminant level. The analytical result is shown in Table 2.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. Values up to 860 ppm CO and 26% lower explosive limit were detected at about 248 ft
bgs. Work was temporarily stopped. No other high meter readings and no contamination were noted in
the borehole.

The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron

moisture instrumentation in October 2000. No manmade radionuclides were detected. The geophysical
logs arein Appendix C.

12



7.2 Waeél Construction

The permanent casing and screen were installed in well 299-W23-21 in November 2000. A 4-in.-
inner-diameter, stainless steel, continuous wire wrap, 20 slot screen was set from 249.69 to 212.58 ft bgs.
The permanent casing is 4-in.-inner-diameter stainless steel from 212.58 bgsto 2.1 ft above ground
surface. A 2-ft-long stainless steel sump was placed below the screen from 251.87 to 249.69 ft bgs.

Thefilter pack is 10 to 20 mesh silica sand from 257.5 to 202.0 ft bgs. The annular sedl is bentonite
pellets from 202.0 to 193.7 ft bgs, granular bentonite from 193.7 to 10.1 ft bgs, and Portland cement grout
from 10.1 ft depth to the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the
surface. A protective casing with locking cap, four protective steel posts, and a brass marker stamped
with the well number were set into the concrete. The permanent casing extends 2.1 ft and the protective
casing extends 3.1 ft above the concrete pad. The Well Summary Sheet (as-built) and Well Construction
Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2001. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington, and the U.S. Army Corps
of Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.
Vertical datumis NAVD 1988 and is based on existing benchmarks established by the U.S. Army Corps
of Engineers. Survey dataare included in Table 3.

7.3 Weél Development and Pump Installation

Well 299-W23-21 was developed in November 2000. A temporary, submersible pump was used to
remove approximately 1,500 gal of formation water from the well. Initially, 25 ft of drawdown occurred
using a pump rate of 6 gal/min. The flow rate was adjusted to 4.5 gpm resulting in 15 ft of drawdown and
later to 5.0 gal/min resulting in 17 ft of drawdown. Thefina turbidity was4.89 NTU.

A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W23-21 in December

2000. The sampling pump intakeis at 223 ft bgs (or about 10 ft below the water table). Static water level
in the well was 212.7 ft bgs on December 27, 2000.
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Appendix A

Weéell Construction and Completion Documentation
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WELL SUMMARY SHEET

Page _/_ of 2
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Page_2 of 2

WELL SUMMARY SHEET Date: 9-¢-00
Well ID: C311Y Well Name: 299- LW2a- Ro
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BOREHOLE LOG

Page _!_of i
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BOREHOLE LOG

Page & of F_
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BOREHOLE LOG

Page ‘1 of 9
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BOREHOLE LOG e Lot
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BOREHOLE LOG

Page 6 of 9
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] 158"~ (77’ : Sandy GRAVEL (s6)
- i _50-40%e Grayel , Yo-50% Send, +r silt. | 160" Eref- archie
160 — G’,;‘;‘“LIT,P 5| Grave | 30% v cse- cse peb, 20% med
- Y 4o Fa, lo%s v. M peb i Sandd 20%
- v.cse, 507 cse, 207 wed, 0% Fa-
— v. Fu. [0YRS5/2 (5»;/ brown) s/ mr:/p /65'” Ero b~ orc kivs
- fo cbry 5 puorly Sorted; SA 5 Gmvel
65— G/'I,:fﬁ-}r» 307 besalt, 707 7};1‘1‘6/31«4}!:’#‘4‘/0Her,} Drill_pate:
- Send Fo-857, ?-/Z./Fe Id , (5-2¢ %, s I'/2 Indh,
- ba A fé‘a?_r} Max size |-Add; er
- ~5-¢ cm, o rxa HCI. dust comtrol
170'—GA’QH{‘I\-(‘ 170,: Greb- archiye
| 75— Gral-, I75/‘ Grak- archiye
- (77— 185" Gravelly SAND/sS)
- a/’:rcn"nl—ﬁm on eyt fpage,

Reported By: L.D. W lker

Reviewed By: N (¢ efeS

Title:

Geologst

Title: /Heo /aFrsT

Signature:

A Lo CE

lDate: 9- 5-0o [Signature:

BHI-EE-183 (12/97)

1~
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lDate:%ﬂoo
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BOREHOLE LOG

Page 7 of T
Date: 9-5-00

WelllD:_C.3))5 [welName: 29g- W22~ &0 |Location: S of 24j-5x Tank Form
Project CY 2000 RCRA Drz'//l'hsg Reference Measuring Point: G0 u nd Surkce
Sample Sample Description Comments:
Depth Graphic e | g . . " Depth of Casing, Drilling
B | T | Sowe | "Len | Moitre o, Srig Aoy ey Prv | "2, ot o o
' Size, Water Level
180 —F=2 3, 177 ‘= 185 : Gravelly Sanc {q 5) Air Ro‘)‘ar'vl: 5% op)
- [0-{5% Graye/ , 85-9072 Sand Grave[|CS gasiug
- L, - me e 070 y~cse 7
- focse, 6Clomed, 307 Fu-v. Fa. OYRE/3 |is0’s Grab Sample
- (Lrn\ Sl weist ; mod Sc:-l""fca()’L Sanf SA;‘SR For arch ye
185 — 6':“-‘;” 20% gfz/feld, 163, La..rc‘[{-/oﬁer,.
- he rxn HC| 195" Grak~ archive
- ~ gracluc ( Ct‘)n‘fa.c{—-
- 1R85 ‘— 2/21 : Sanopu GRAVEL /56)
- (O Grave [; LfO?a Scmoo "h‘ silt 190" gﬁa!-qmé‘m
,qo—‘% Grave| 209, Cse ?cB. 407 mecp, 3c2,
- fo, [0% Vv.fn pab Sandd 0%, y cse-
- cse, 50% mcco 3(3% £n lo‘fo v.Fin.
- lo‘{R 5/2 (q.-av.x[. ‘:row».\ ) wocst; g5’ Gref~ arcfive
- rly SarﬁJ. grave/ SR-SA  Sepd) SA,
195— G';';Lv Gravcl M base (l 757 ?fz;lc qmnnl.r
- ot{er s Send 0% besa 907, e,afz/
- Fe Icpf‘; Lr mice [ no_rxh HCIL.
- 7 200" Grah-archive
- 195 199" Sancd confent wp fo
200— &il;k;m 60 % 3 thew back fo o 66 -T07%
- grave |, Drefl rafe:
- 5 Fl,/ Y wiy,
- 205" Grab- archve
25 erfh-m 2 .'
- g?i- .
- =X Ol
Repored By:  /,D (e [fre Reviewed By: DC'J/e_eéeS
Title:  beolog, st Tite:
Signature: ﬂJM |Date: 9- 5-o 0 |Signature: ﬁ ]Date: ?//?%0

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page _8 of 9_

Date: F-5-00
Well ID: C3ll5 ‘Well Name: 299. w22- 80 Location: S. of 2¢/-SY Taunk F‘trzL/MW
Project: C y 2000 RCRA Df‘l'”l'h a Reference Measuring Point: (S pornof Surface
Sample 7 Sample Description Comments:
Depth T Bl Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, MDTEtZOIAC?hSizg' fDI;".“'?g
(FL) r\)}/pe R owS Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Se o i ?I' °| g ml'mg
o. |Recovery Size, Reaction 1o HCI ampling Tool, Sampler
Size, Water Level
Z08 '..5_
210 —fGrak- Sy Acr Rotary 3 8%
rehive éb% 7
- (%) Silt confent hcrea Sing ©D (S casing
- ; 210/" Gm& sqmp/c
/ J !
- 212 — 237 : Si/~/~\/ Sancé}/ GRAVEL for archive.
—lsT 7 (msG) ; tO2% Craye [ 25-30/ Send),|2/3.3"*2158" Splif
25— f;:f/;k 10-15% Silt. Grayel 4r sm. cob tube sample fo¢
=tz dhile 202 v cse peb, 307 cse, Yo% med |s/eve <nalys's
- s 10 %0 Fa-y Fn, Send 307 vese-cse,|215" Grap ~archiue
- (&} 30 % mer]’. Y020 Fu-v. F H loYrRY/z
- Qe (dk sh b . pourly orted,
Q20— G'f‘h-gﬂ = Srqvcl R-SA , Sand] SR - SA ; Grove [ 12207 éraf- archiya
B 32,
- St 207 [?Qfa/{l 367, gran r'//“c, 567 ?/zf/e[/#‘n
- ?Q i Saond) ;cg;ﬂmj gﬁﬁmﬁx ; may $,Zc ~ JO <o Af ¥ of A’G@mwa/
gy levels
- AL T ne rxan Hcl
- ] 225" Graf-Grebive
25— G’T'f!_, e S End 9-5-00
- A o8 mere Wwg A‘;l- lprpc/u(ez"/ rﬁ;r:'hs; lff{?:'h ¢-£-ov
- VP Do ifling - Lua.u/[uj Fines ouf of
- rotary chip cattings ~clilficulf |230" Grab-archye
- P o estimate s/t content excepf
30— f:ﬁ;u- th Sf/[/ Fube J'Q"”.P/E S. De oth o wadey:
- =Sy 205.3 7
; p
= or , 232234,5° Spff
_1ST™| 09, iR msG- similar o cbove tube Sample  for
Steve rec. IryesdSs < oo
~lanalysis = oye analyay
235— oS BIoSV , Blngva
- BloSwz2, BoYVes
- 6{3 é’:._umouutr‘vn ofF med- Tu sand /'ncrg",:,_ Ltaste Charact
ol . Joo = b
- oA n the rofe by Ce Hm?;. \ Sz plec = two ST
- (S
Reported By: LD ki /Ker Reviewed By: ﬂdé&é@@S
Title: (eolocsst Tite:  (Geo/apist.
lDate: Q- (- op |Signature: W IDate: ?//#00
77

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 1 of 9_

BHI-EE-183 (12/97)

1"

Date: 9-f-pp
Well ID: C 3|5 IWeII Name: 294-Ww23 - 80 [Location: € oF 2u/-5x Tank Farm / 200W
Project CY 2000 RCRA Drif] ('HC} Reference Measuring Point: (< po e/ ‘Sur'FGCe
Sample Sample Description Comments:
B | T | o e o i Ao e ok | s o b
Size, Reaction to HCI Size, Water’ Level
240 —|Cr o 237 251" Sandy GRAVEL (sG) | An rotery ; §%‘op
- Similar Yo ms (G described o CS casing
ST #3| 1007 . P 7
“|sieve | rec : previows page siwith st codent | 240" Grab Scuple |
=|analys;s fo-um fo _5-i0% For archive
- :@jmag_mm_sm&mh#s 24y +2¢3.5% splcd
245 — e, Y il caswo shoe af 243 fube sample For
=l A O _Sand e wed- fu (see sicvs unq/yn:s\ Sceve enalycts,
Rotgey
- .Sam:[y GRAVEL - 402 Gravel, 245" Grab- Archiye
- 552 Sendl 5% Silt. Gravel v
Zso—m it €Se  peb, 30% cse, {62 med, 203 250" Grab- arch/ye
Fn-v. fn. Sandf (0% y.cse- cse,
- 6070 med, 302, Fn__ Sand IOYRY/3
- (Lrnwn) loe'[" mood) ~ et/ jor{eJ,' Srave/
- R-SR, Saucl SR-SA | Saucd E5% gle/
255— Fe(jsr 5% basaeltfothor, trmica T =25’
20—
25—
Reported By: L.D M/kc ~ Reviewed By: p@ @ée&g
Titie: Geolog;st Tite: S eo 09;# 2 .
Signature: %0 / lDate: P-6-00 Signatur;:, M& |Date: ﬂ%/oo
7 7
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Start Date: [-q_o]
WELL CONSTRUCTION SUMMARY REPORT Finish Date: ©113110)
Page _| of _}
Specxﬁcatuonﬁé oo’ |Rev.No: O Well Name: 79 - w22~ ] |Temb. WellNo: C 32 %
ECNs: ,(M Approximate Location: £ &€ 241 $x Tank Sarm ! 200 v
[Project:  * RCRA Dnllma CY 2001 Other Companies:  B4T, CHI ’
“Dnllmg Company:  Re son N 3 Geologist(s):  ( D. e ffep, T Velines sm, Favep
C,uw"‘ nt,
Driller: Gapry  Howell S kiestee, J. K. Murray, Dcwe-tkﬁs
‘ ' TEMPORARY CASING AND DRILL DEPTH ' “DRILLING METHOD/HOLE DIAMETER =
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.D./1.D. |Auger: Diameter From to 1
| Cavkon Steel o - 269’ [T /9%’1 Cable Tool: 10577'/9 %¢ |DiameterFrom _ O to 269
wRY /a%g" - ) Air Rotary: DiameterFrom _____ to ____ |l
- A.R. w/Sonic: DiameterFrom _______ to __ |
- DiameterFrom ______ to __ |
- DiameterFrom ___ to ___ |
*Indicate Welded (W) - Flush Joint (FJ} Coupled (C} & Thread Design DiameterFrom _____ to __ |
Drilling Fluid:
Total Drilled Depth: 270 IHoIe Dia @ TD aq Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: Doss ‘_A Static Water Level: 125 _‘\'@S IDate: 5] 21to ’O \
) GEOPHYSICAL LOGGING ) ]
Sondes (type) Interval Date Sondes (type) Interval Date
SPELTRAL CAMaA | O 26851 1 /32 /01 -
N EUTROA) —O -Z357V| \j22e) I
"~ COMPLETED WELL o
Size/Wt./Material Depth Thread :::; Type An“ual"s‘::u';’"a':r pack | VOlume Ig?:eh
“I1D 35 End ¢ apGumg) 26072 26372] Fyp, | NA -
¢“D 35" ww soreen [226:75 26192 Fiygo| 20 | fordffand cement | S - 227 |4 vags|oin
Y7ID 3o¥ss ¢qsing |T2°-22635) Fyeo| UA é'/knu/?r‘ Leatoaite | 417 - 2023 \uswy 0
Cschedvied | [ (367) 2022 " 2167 vugp |3
- Oifics Sonsl
TR ’ OTHERACTIVITIES Ty
Aquifer Test: Date: Well Abandoned:
Daescription: Description:
WELL SURVEY-DATA : g
IDate: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
S 5 R I COMMENTS/REMARKS T
_ﬁﬁéaﬁm‘ 12 ZV#/.Ms N Qnm ukr‘ bottonite jn SOFE é-v-;: ée,rﬁmﬁ- e //q‘s
(g SO G495, Stficg smad [y So¥ beds.
Reporled By: (‘ 'm\cg Reviewed By: _M dlée&'
Title: {\,ﬂ\ s cY |Date11!“) o1 [Tt Geolog s | Date: i for
Signalure \ (., i Signature: %%‘ o

BHI-EE-181 (12/97)
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L\l

WELL SUMMARY SHEET

Page _I_ of_?:

weiip: 284= (3|

Date: 2'/_(/0/

Well Name: ;??, WQQ. "% I

Location: EAS"S\DE j’-‘ 1-S T K FApMm

Project’ RCRA Y2001

Prepared ByJM uw\/ﬂCu/ee_ keJJ Date: 2/5/7/

|Date: 0%/

Signature:

Reviewed By: (m ”Lé,
Dcnd?

CONSTRUCTION DATA

Description

G—tn dia pmfccﬁne sS

Depth in

GEOLOGIC/HYDROLOGIC DATA

Diagram Feet

Graphic

Log

Lithologic Description

Ga‘s/rm set [ “above ~the.

ITL" m @QS‘;')?

Y-in ID sch§ ss 304l

well easing ¢

+2%—> 22675’

KR
OO NAMOCSE

Parﬂqmq/ G_ﬁmerrfarodf

o’ =/

Granvler AEJI‘/OH e !

/[l —> 209.2°

erperary Cesing

Ve LARLE D)

Wsh-@efﬁeﬁu
: /4 vad sutace

rary 25ty renoVed|
7 e 9ramc/

»";‘ O

T T S R

.!.(\\.\‘
|

AR
T S T
!

T W e T T Th T T T T SV AU T T WS TR I T T T WL YA R U W WA SE W W W W T I T T S W T T e N, W
\

A A A A A R A NN N Ny S S A NN A NIN S AN S AR N M NN
A%
1

0-9.5" Sy Sy GravEL

- 19° Suguny Sury SAND

1)97- 34" SAND

37 4D SpiannySury Swd
. (’{0/—-

45" Suesmy S it
Geaveldy Sans

214/5' 48 Siyry Saun] o
48 — 10" Sueyny Siry SAND

70— 140’

: SAND

BHI-EE-189 (12/97)
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Page 2 of 2-

2099 "> 2167’

Silicr Sqnc!} (0-20 mes)
| 2167 270’

Wkl Sreen:

Yin TID,e.020-;n Slot
(ot wie wrap |, ss
Fuype 30

7 22675 —26172’

RTINS W W W W W T T T T 0 . T

A A S S SN N A A AN SN NN AS AN LS AL ALY

o et AT R SN SS A SS I ASSANA NS S Y Y
* e

WELL SUMMARY SHEET Date: 2 /¢ /0]
Well ID: C 3123 Well Name: 299- Wz22- 81 n
Location: Fasf Sie 2Y|-S Tenk farm /200wy [Priect  Rcpa  CY 200
Prepared By: ([, D, U fer | Date: 2/5'/0 { Reviewed By: D @, S Date: { (o)
Signature: /ﬁ/ﬂg z ' Signature:

CONSTRUCTION DATA e GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Diagram Feet Grfgghlc Lithologic Description
Benfontte pellets, 76 : 150 —{i 5 b (uo' > 1e3's Sty SAND

: l63’—’ l7‘:"-’ Si“y SanJy

GRAVEL

74’178 SeHy SAND

78— 259" 5:‘[4\/ Sﬁmﬂy

(GRAVEL

§Um7.0 : : ¥ o
Y—in TD 55 30f ';: S _
261025>263.72"| 1 B L W= 2255 149/
~Tota( Y=in ID S5 wakef ||| (BRI 2 ;
1526972 * (2> 263:) ||| [EEEYE -
SIS | 25— Bmearsl 259'— 270" Sandy GRAVEL
G R
:.:. -:=§:. —'°; -(:%}.Q,ﬁ TD" 270
EREaRGE % :
215 —
_ch‘oﬂ;\.s nfeet be fow -
E;:awd Sufﬁc&. -
[(femp, casng removed -
from fhe ground. =

BHI-EE-188 (12/97)
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Page _| of 2
BOREHOLE LOG Date: |- G-o0)
Well ID: C 3122 IWeIl Name: 299- W22- 81 Location: F gicde 241~ S Tauk Farm /1”'0 w
Project: RerA  Drifliu g CY 2001 Reference Measuring Point: o, nof S pface
Sample Sample Description Comments:
Depth T BI Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, MDTEﬂ:jOLIC?; ir&g, fDS lling
(Ft) rzpe oWS Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle ethod, Method of Lriving
0. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
O — > NA Cable ool clrive
) N ’
B:'Vel o' — 9.5: S:Hy Sancﬂ\,/ GRAVEL Larrc/‘,‘ [0%"on
) .
- re ("4 -SG) N 407 6m\1c" 45 % .Sancgl 156 €5 C‘LSI’hg
- Silt Crayel S2 Cob“cT 307, vy cse
1
- PtL ; 4070 CSC-Mc:ﬂI 257 fn-v.fo peb, |5 Collect grab
5 —|Greb- Sand 307 v.cse-cSe, 507 med, 20| Sample For archive
- Tn-v. Fn. 10YRY/2 (dk qrayssh bra) | #,0,€ at bac kopmud
- mojy ° r'h:cﬂ;' Bravel R-SE levels
- Sand SA-A 60/ ’JOSa £, 4o/ C(?‘Zh"f
- othe p , maX S°2¢ %[0 cm | r¥n 1o o' Collect aqraf
10 — - B weak 4o SJrW:j- Ir cliche coats for orcf/ve

~| T o some  grayel a, X, 8 backgrouf.

- 0-12 DRYM Samples:

- 9.5 — 19" : Sleldly S;lty SAND |Bizpz,Biizes, Blon

- ¥ (("1)5) 5% vacl 807o Sand, (5" Graf- Arclive
15 —| ekt (52 S /f Graye | .,l, cSe - Med P" 45 Y ot Lat_kjrb

- gccdm' y. fn oeb , Sand 307 ycse,

- %690 csc-mcgf 302 fh-v. Fh _loYa5/

- (qr Lrh) s) luol.s-[' N Mo_JL-lbpor SGPIIPJ,

- S 54 - /¢, Lo, 9{2_/ 20 G'gL-Atg‘l'yg
20 — (%o feld/ other; dr_irm oxide j eak 4,8% ol Laz/(tjmé

- fo _ne rxn HC/ End |-9-01

- L 1a'=>23Y © SAND [S); 5% Grel]13- 20 DRI Stmple

- 1 90% ngl} 5% Sclt. Similar fo above B“ZDB,B”Z.C‘II

- ¢ ,w."“ Lecrease o Silf confent. 25"~ Grub &M,Ilg__
25 —[Rese s - - Rip &

N - 70-15%_ S|t 'Ema aredK. qrasn tel remch\(’

- Tebbes ¥ 4 Yyate

- :..;_q...-,.
ReportedBy: [/, D. Loall{gr/J”_,, Ao/ Reviewed By: DC’/M@@S‘
e Cosiaaiet / Sea e ol s

ate: ['/[e/D | |Signature: %’ 'D‘ate:ll/zl?/af

BHI-EE-183 (12/97)

Signature: O My
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BOREHOLE LOG

Page _é of i
Date: /'//o./o/

weliD: (', 3 2.3

|We|l Name: 299 - W22 - §]

LocationL AST-SIDE 2Y/)- S TANK FAAM

Project RCERA PRI CY200]

Reference Measuring Point:

G ROUND SuRrace

L

&

—

50__%"
SS—[Berse

Sample Sample Description Comments:

Depth Graphic : e S R . . Depth of Casing, Drilling
B | e | Bows | | e ey Sobesseon apon: 24 | o, Method o Crvig
No. |Recovery ' Size ‘Reac!ion tc; HCI ' Sampling Tool, Sampler

DRVE | A ’ Size, Water Level

R B . . l;
20 — G = Piavel]| 30~ Siffts A \5"5"\“\'3‘,' arvls less #ﬂﬁwﬁ" 3D Cral/ARCHING
H [ 4

No PAD ALeVt BAKKANT
N3¢ — 407 Suguny Suvt SAND
#2152 - /57 o 35" g0/ Plcive
Y 75", /p%mJ o%, Eoe.  ND 20 Ao BAKSIOW
:5 b5 Moist 27~ S Jr{rmﬁi
“|2.5 y ‘//; P 9rou)msh gm s/g, dg%uv w/ Feoyile Bl vachie <’
3 5 s
130 - %wx covhle loxtey Yo' Sean AR IVE
0’ —4S ' Suenry s:LrF)rLAVeu,v SAND  PACKGONUND RAD

e 1% Si+15%

o4

»,

o goorly sorbed

L

.,1 SMJS Coris—v;

{3

-4 (| » SUbatng .
Silk: wwhie conks sulb 53] 45" Gens| pacive
RS\ Mucst color fp YR ¥z RACKLLOND RED
SEAS” - Y8 Sy Savyb? Grpgels L p HElr X, cpmne color
S S 7 / / /a ,s[[é;, yéﬁa sg

70 ,Sua#m' Siwrs Sanp

: \SRND 85‘10’\ Sil¢ ‘5% "

“Trses 5“715 . Sads mod sor

i 50" Glan [Ahenve

: 45% cr
N G,

¥is~ %
12 5Y 9 v BRawWNISH EAY < mrST > Busalt v 104,

S% v-cx;

= Sik

0%, obotr

4

.V& w

Sy,

WChe.

- Ghmnd  ROD= Biatadyd

Mgs n (:l_’“[ﬂks OE (,(gys

Y Thace %le have T insize @ 58 4o

S5 czap/araive

3 St. cohbs.

RAD® AACKESBUND

Reported By: ;. Myeray Reviewed By: /) @Még

Tite: (e oL e IST Tile: (Leofar/ STt

Signature: lDate: ’/lﬂﬁ { Signature: ; lDate: //2_?/9 /
L 7 L4 4

BHI-EE-183 (12/97)
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Page 5_ of ___9_
BOREHOLE LOG Date: ///D/o/
wellD: (L3123 |welName: 299 - W7 Z ~R| |Location: CasT Sipe 291~ S TANKTAEM
Project "RV TRA ~Tra L NG C_\/ 200 Reference Measuring Point(Z dnyND SURFACE
Sample Sample Description Comments:
Depth Graphic | g Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Dril_lir'mg
B | e | sows | ST | e,y oo Duin st lstcaion, .| et g sy
We L ry Size, Reaction to HCI Size, Water Level
o— 7Tt oA 3 Shme ps ABVE ~ exceplspnd sz ¥ bo'= Brubs Jrchive.
- A ese— mal = F0% of Sawd frachon , sybramd RAD @ BAKGRomD,
A b5~ Gemkcne
- I TAD @ RAKERWAD
_ i 70’ — Gruflehwe
L 7
To —[geker 170" 140" SAND PAD @ Bhck6 At
= 190% seand [ silt> supds :
- 3o sobr Le %o five 0%: renr  Beals [-1i-0f
_ A%ils d " %} Mosrcobr 2.5Y ©/2
4 - “@A;\'lorowmsk grﬂ;l y
7S —[Em=E 75" Lrak- Archive
- Ped ot b
/ < of bachymad
—_ 77 : Sand Lecabu’q;; Cogpser
— 57 5 Sa -wmed.
— Y ¢0": 6rab - Arc ‘:‘ve
80_ G,;:c‘ls:\l 4 o' Send) Liper : as q‘ave’ é“,é Rad) - - éacfjlragns[
- " now p rcgéom. fn- v.in
-1 Y 25"t Grab- Avchiue
%5— Gfﬂ:k“ 4 Qck = <
: 1 b ]
Reported By: JiuMenaY  / £.D. We [Ker  |ReviewedBy: pmeég;
7 -
TiteAe 0L p6lsT Tie: Eeo/parsT.
Signatu / /,%/M |Date: [-1{- © ||Signature: lDate: m é /
77/

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 4 of 94
Date: 1~11- Ol

BHI-EE-183 (12/97)

welllD: C 323 lWeII Name: 299- W22 - &1 Location: £ sofe 241~ S Tank Fapnm /»ZOUW
Project: RcRA  Drilling CY200] Reference Measuring Point: (& Nuhf Surfece
Sample 7 Sample Description Comments:
Depth Graphic | roup Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) [ Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. | Recovery Size. Reaction to HCI Sampling Tool, Sampler
ize, Reacton fo Size, Water Level
q0 — 6"“5;5}@ NA Cable teol -<brive
—~[Drive becrre / Cas :'u?
- Barrel I‘S_ los/g"ob C_S
- J: SAND_(S) %0": &rab sawple
95 —g',?,i;_.;“ 95-10607% Sand, fr-5% Si|t. Pe Archiye
- (0% cse, 400 med 30% fr 202 v.fa |78, ot Fackimud
- 1oYR 5/2 fgrgyf.sl brows), s/ weist Jevels.
- Mod-we ll .Swic!.r SA-SR : 302 hasakl
’ /
- 0% g¢fz, felds, ofher ; max s;ze~[O |95 : Grab- Archie
160 — ,GMLQE{-E MM 3 ucak rXa HC [ . d,!?.‘é - {)uckjrouh /
- le2'~ 103" : Sl.‘gh“y S(ﬂy Samﬂj: then |joo': Greb- Archive
- beck to Saud "('sa\‘ - LQ"kﬁfO‘-ﬂrl
los _G__Axmt;ixg los':  Send (s welf Sorh‘ﬂ, Precpum. 105"+ Grab - Archive
- Fiue fo  yery ¥Fine 8, ¥- buckgpad |
| o’: Gralf= Grak-
6 -
{lo— A’E‘h e Arch ‘ye
-— Rucp - La( quroou
- 115 '+ Grab- Archive|
”5—6'::“" Sand  as above. Well Sorded, Red-  bac k_v,umg.”
- Fn-v.Fn , SR | ro rxn HCI
— Y[R
Reported By: L.D. Walke Reviewed By: _Dd[oégté >3
T Geolog,'st Tie: (GoologisF,
Signature: 2% M lDate: [~11- 0] |Signature: |Date: /é?/é/
/77
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BOREHOLE LOG

Page 5 of 9_

Date: |-11-01

WelllD: € 3[23 |Well Name: 299 W22 - 2| Location: £ s;fe 24/-5 Tank Fepms /200 W
Project: RCRA Drillina CY 200] Reference Measuring Point: Grouncﬂ Suraqzce
Sample / Sample Description Comments:
| T | s | e sema, SohCieein e | b bt b
Size, Reaction to HCI Size, Walerx Level
120 —?_Zf-_éﬁm NA Cable Hoof -drive
—| Dreye SAND /S) as aboye. barrel. o %"
—| bare 95-100% Sand, 4r-5% Sit. OD CS caSing
- l 10YRS/3 (Jrow,) | , S| woist ;  well sorted, )
- SA preclom | 3079 fn, 70% v. fn_; 120 Gra} Sﬂgnl:._
125 —| i, occ. Hhin (<0.1") Jayer of med- cse sand| for archive
- 202 base /£ %0 /o qh/Fcla(/oH‘er— ; 4,5,8 q%ﬂ
- max  sixe | mm ho rxn  HCI
- 125" Grab- Archiye
- Red - bae ksroumﬁ
130 — Y, 130" v fn sand w/ ftace of orauge
- stasnlug 307 Graf - Archive
—|[Hard ’ Kadd- bac kground
- T‘I' Ed (/-0
- "'Z"Dl Be‘h.[.
lss—fﬁaﬂ tard deol il
- 1 135 Grah-Archie
- Rack - }oc kqrowund
o — | A 46> 163" Silly SAND (mS)  |lto’: Grab-Archive
=l HT S0 2o Sancdd N 20% S/t Stmila e Racl- bac kjl 'vunp’
- ‘o _above toith )'n'jl\cr s¢lt confend]
- Sand 20% Fu, 800 v Fy, Loeif sorted,
-y Sa-SR |, 10YRY/3 (Mrow) wet colos
145 — G"::~ weakK rxn HC} WS’: Grab- Ar'cx.'lt'
- Rad- fac kground
- v Yoo
Reported By:  /.p. lJa /fer Reviewed By: Da[/w &S
Tile:  Geoloq /st Tite: G2 /f? ’r’-f
Signature: % M IDate: | - 15 -0 | Signature: agw lDate: {/:,{%/

BHI-EE-183 (12/97)
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BOREHOLE LOG e Lo T
WelllD: (¢ 3123 ’Well Name: 3499. w22 - ®/ Location: £ s:fe 2Y4]-S Tank Ferm /200\0/
Project: RCRA Drrlf /'Mc} CY 200 ¢ Reference Measuring Point: Grownd Supfece
Sample Sample Description Comments:
Depth Graphic L P ! . . Depth of Casing, Drilling
G | Tpe | mows | Vi ot Goten, S, Aoy sy, e oo | "S5 elhod D
’ Size, Water Level
150 —|Crbt Gable fool - hard
. .~ Sitty SAND (mS) fool. _(0%" op
- ool BO% Sand, 20% Siit.  Sand) 20% (S casiug
- med, 409 To , 4% v, fn lon‘l/:s’(Lu.,) ’
- wet i I\M_LS/HPB\[I Mod ~we (! 50'1 Grab SQDI'DIP
155—%11: Sorieﬁl SR-SA : 20-25% base(t , 75~ Por Arch/ve
- %% gh, ield Jother , o wmica weak |83t backoruad
- bxn_ Jc ([ *(on dry Sgninle)
- 1555 4r Ll 4'.-47; 2-Y mm 1S5 : Grab - Archiye
- RaL - L‘ockaroqaL
Grach- 4
160 —LArhixe
- . Gpriﬂmf., indicades S[mr_p ‘\('rQns/[{a' b 6o': Ered - Archive
- . Areys | af 1Lz’ Rod/ -
. TRy 163~ 174" Sifly Scudy GRAVEL | ljes": Grab- Archrve
65— he T 35% So / ke d- 6“&5@“1‘2
- =LY Silt, Brounm color of silt similer o
- ! S above Po—or/y Sor-ltuﬂl. sand SA 3 3mwl
- ‘6'9 F@megi{ .Stag..z im,ca of Sp "
- OE531 Gravel Y02 asatt, bod 5mn;lic [other 0t brek- Archive
70— Gjtc-km ? ' 25% b 7 el Radd - ‘ac/f?mumﬁ
- S
- ; ’ /ﬂ-ill:'hs‘ fndicates jrcz/ﬂua/ Lecrease|  Frd_(-15-01
- fh graye/ Confent Begin [-16-01
s —| (714" — 198" ¢ Silty SAND (wS) |16 6rab- Accheve
- 5% 3!‘:3[:[; 0% Samf' 259, Silt, Borchole et
- fe clay on deail bit, radiological  lew
- . risk
=L 35’“55)‘3
Reported By: /D L Ja / fe r Reviewed By )c Lgéq&f
Title: Geoloq st Title:
Signature: @ﬁj %@% lDa!e: J- 16-01 Slgnature %Wa lDate: /Ac/a/
vama

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page _l of i

Date: <« 1L-01
welllD: (C3]23 lWeII Name: 299- W22-81 |location: E s:fe 24i-5 Tank Ferim /200!/\/
Project: RCRA Drillina CY 200 Reference Measuring Point: 6,.0‘_“ é Surfoce
Sample 7 Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) | Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
! Size, Water Level
130 —|b- d wa Cable ool - hand ol
7
- BT 178> 259" : S:lfy Sandy GRAVEL | 10%"0D Cs Casing
_ \/..\5(;) 40 7o Graye| , 457 Sand,
]
- 15% Sclt. Grave ] predom mad - cse peh | 18301 Grab Semple
o T u ¥
- Ju Jg.'k? Ey ﬁ-a.jmch{-s and cﬁm‘!/tuc} for Archive
|85 — G,'\f_g‘:,“ A charectderisdys. R-SR ; Sand 'nruﬂm
- med- Fn ; 202 basa/t 800 ?fz/'Fc/JxJ. 195°: 6rob- Archye
- SA.; max S/Re  Sm. Cobble
- (90" Greb - Archiye
190 — G:-bd;-m 190" Grave| content inereq se
- o + S0% Encl I1~16-01
- S/l ~ 102
- 125 " Grah — Avcfive
Grab-
1951 Archiye
- 200’ Grap- Arc hrye
200—| Tcone Silty Sandly GRAVEL - as above
- 205" Grab- Arch{ve
Grab-
205—| Archi
- Sand  Frecedion predom fn- v ¥n
1v | v [E5
ReportedBy: [ .p W /Ket Reviewed By: DC'&UQQA@S
Title: Geolog <4 Title: ¢

Signaturfep //% W

lDate: l-l'{-Ol

BHI-EE-183 (12/97)

Signature: M J%%‘

(4
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BOREHOLE LOG

Page _8_ of 4

Date:

[-17-0/

BHI-EE-183 (12/97)

v

Well ID: C3)2 3 IWeII Name: 299- wW22-8 Location: f, Su’fﬁe 291-S Tank Frm /2OUW
Project: RCRA  Drcll u‘ncj CY 200] Reference Measuring Point  Grocnd Surface
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(t) [ Type | Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Msthod, Method of Driving
No. |Recovery Size. Reaction 1o HCI Sampling Tool, Sampler
Ze, Reaction 10 Size, Water Level
210 —|Gb2 Cable tool ~ hard deo
“luT VA Sildy Sandy GRAVEL [ ms GL 10%"” ODCS casing
—_ 507 Grqycli 35-409, Saucﬂ' le-i52, Sl/zl
- 10YR 4/3 (brown Gy s: I{) poerly Sorfed, 210" Grab-archye
- arayve l Frg.gs Lmkch‘ Ly Jr[{/;'u? = SlIOW
215— Gﬂmﬁ‘ﬁm sides  round Jo sef-pound. Sand 215" Grah- archive
- A A Gh\v& l 202 ‘u:a/{'. 8070 gmu 1')11‘(.',/
- er ; Sasu o Fo-v.fy
- 302 baself , 702 o2 ffeld [ other 2207 Erab-arch ive
g
2 Zd_ﬁrrrﬁt'\g
_ e
oy}
_ 'Z‘s?%‘.f Eod 1-17-04
- PSS Sta-r 1~ 1§ -0
5 rat~ 5.00 . . .. .
225 | Weker 22 S22 Silty Seads GRAVEL (56) | 225" Grabl Ao
- beel
- "'..'4:0...9
O£l
— O—?f@o
230 eotue %’%M_&w/mc & 230% 6reb = Arvince
- QL= 60 _chove .
- 2-050
- B850
2900
- -a..__—_gi
- O i 2 s’ j s 6 2357, .
235_&_-4' . ‘Q.e.; 3 5,“—7 SnnJ«;/ Gl (ms6) Erob - Attt
- -0 r.C.Df ot s .
—|— @Qb Spoon #1 30eve
spir % .
B A Grnlysis
ReportedBy:  L.D. \WalKer Reviewed By: DC é{/eeke;
Title: Ceo l"? ;s Title: 6@0/6:9,'51(
Signature: % M IDate: |-{8-py |Signature: lDate: ,%////p/
7
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BOREHOLE LOG

Page 9_of 9.

Date: !/19/0{
WellID: ¢ 3,23 lWeIl Name: 2499 .-.,22- %( Location: g S'zd,;, 2Y] =S Terde Garm [ 2OOW
Project: Reea DRALLING C Y 200l Reference Measuring Point: (& » ewnd- Su-face
Sample Sample Description Comments:
Depth Graphic - - IR . Depth of Casing, Drilling
G | ype | slows | i Notre oo, Soring. Anquay.Winerang, o Pt | Voo, Hebed o D
ize, Reaction to HCI Size, Water Level

2%—3’:2"' m: 0'5-?6 238- 25¢ 5, u-“ s'“.L,. GM@- (ms6) Coble Tool ~hord tool
i Lt A/ﬁ f-;o.é_'- Nk o g Bk 35%9«& "3 be,u«, Jovel (o o0 Cs C"":S
- H‘Qﬂ% 0};;- ?. orty 5o - Jr $He = G/n"' i % 140" Grad/aremivy
_| ba' 'o..’«’:& bsats g5t qryk/o+hu—, Send poarty “corved, |End Yigfor 242’

- \L '0"-9._:‘0; Sk {f’ﬁ-ne 25% L«S«l* ?070 G2/ 5‘9.7"'71 7

25— - Q0| feldsparforte, ao Reni thed. LS =émé/4rc4fv¢sf?£
_-%F'Ap@— %;% Y rad —éqcéffas/aJ
- 551”1: /00%0 0~% ..-8 as Qéove. excqp'f mx.r;ze- 27O rm, "rec/ﬁ/m 5//'3‘ ’7’0‘7" y'_"f/&
e e o S. | Qlesticity ex siths, dork hosin Senl /s bondt mic sz@d&‘s’,ﬂ-z B8 35557
- HT | NA |59 rad -boclprom

250 —Gmb/an z{of-émé/emﬁmkyi
“| HT

25— Gooh/ Ak Z55 /é’t%wﬁ?/e_
- _ Endl_Yl3/6r
- oo 259 ' 270" Sqnafv GRAVEL /56) begin [/22/0;

g — } o2 Grave/, 3o- 357,l Sand, 5-10% ,

O — | Archi y Silt, 6mvef 30% y.cse-cse Qel) , 307% 260°: Greb- Archiyp
-|s _? foo %0 med , Yoo Fn-v.Fu; Sand is 20% y cie 200.5'22¢2.5": sl
—|sicve J ¢ ~cs¢, 50% med, 307 Fu-v.Fg loYR /4 | Speon #3_for sccye
- ’ Nﬂ (Jarl( utl Lr‘ow) wet | ,vworlv Sori'ezl ana/ys,'s
- Sand :4, Grovel R=SR  15% basalf, | rad- bockoround. |

265 —|Chb 850 gtz [ granchifother , Y mico  may |W.L.= 22635
- Size v JO ¢n ; no rn Hel, 265" Grab - Archive
- : 269-270 ¢ Sreb - Arch)

—[Gab- A Y K% Tp= 270’

Reported By: _ Pot- Vel ,.,'4 /baaég,éeg Reviewed By Dda/ee_[ges

Title: G“Caoqu.sf'

-

Title:

Signature:

Pt Vi Prrres

BHI-EE-183 (12/97)

9/
Date:)/ s g/0) Slgnalure
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L2t O}
WELL CONSTRUCTION SUMMARY REPORT Finish Date:_ 3| \/ o
L Page _1_of j
Specification No.:q oe;:;. [Rev. No.: © Well Name: 279-W22-&3 :Fe’rr‘r;'Well No.: A¢3 {26

ECNs:

Na

Approximate Location: £hcr ive o€ SX Tank. Earm

Projec: Yoo BRCRA D llingy

Other Companies:  C H |

Drilling Company:

RS

~7

Driller: @m Movielf

Geologistis): DCWleekes ) ¢ martinez, C Trice

TEMPORARY CASING AND DRILL DEPTH E

N DRILL!NG METHO D

*Size/Grade/Lbs. Per Ft.

Interval Shoe 0.DJL.D.

Dlameter From to

X Auger: J— —
Cachm Sree 0 -AK’ ‘[‘t_'_/—t()"u‘ Cable Tool: (9 D) DiameterFrom __ Q1o NS’
lo3/4% / e gl . | 107! m " air Rotary: Diameter From to |
’ - rt AR. wiSonic: DiameterFrom _____ to _ |
- Diameter From to ___ |
- DiameterFrom______ to _ |
“Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to |
Drilling Fluid:  H.D
Total Drilled Depth: 7 75 17 ]Hole Die@TD: v Total Amt. Of Water Added During Driling: 9 2 2 aallorc
Well Straightness Test Resulls: Ppecr 1y 3] 3 } ) Static Water Level: 22'). tS‘ Date: 31 oy
e GEOPHYSICAL LOGGING =+ ¢ g i ’
Sondes (type) Interval , Date Sondes (type) Interval Date
2" 3i7ley e

Size/Wt./Material Depth Thread | o Type Mnual';':fur:;lupuk Volume Msfzs:
U 1D endeap, 55304 26132632 [Fueo [ e | (Sordy Slea Sl [He3 %23 (B b’aw—zb
G’ D scceen, §53  [Feed - 2015 |pueo [o.00" Borinnie, (hletg V! [ ZU3 - 21 3[S [y |
YD facive, 20 -262)ruw |y | Benye  Qumbis (007 -2i3 1w th‘ (3
. Wolond Conondel 107 - W [6 by
- by

Well Abandoned:

Description:

i

Protective Casing Elevation:

Brass Cap Elevatlon:

¥ 5 b)d.u\'s—‘ 31(—1:?‘ A

Em\hmk arumbles 0

:1\ ﬂﬂm % |49 mqs e m's M ++3 .

Reported By: {} TR\LE

o Qment : 1.265 Hng * B gy = 10

W a3 Y

Reported By: \W /7 LiLrpte
(o

Title: T |oate:al b 1oy [Titee: Date: 4/ 0.
Signature: ) Y Signature: / -
¥ / /
BHI-EE-181 (12/97)
A.25
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Page 3 of 3

Betr\omlrc % WEeTS '/4"

T T T Y

T

£}

223" =97
"l \D-

]
21u.3" > 075

ST Ao

ey o ¥

WELL SUMMARY SHEET Date: 63 | o Jo)
WellID: . 3127, WellName: 3949 - waa-g3
Location: &2 o€ SX Tank Carm Project R A BY5] Drilling
Prepared BY: ¢ v\ ~lene. tMartinezl P2t 0alo Aol Reviewed By: z We@ég IDate: 24,?/0/
Signature: R e Signature: M,‘_
CONSTRUCTlOﬁATA GEOLOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet | Graphic Lithologic Description
- /] ]
e\ dughh 11 doet below grmrr} :; :’ \30— 2.0 " s lightiy sitd
. ' ]
_&m&w :, i: -
4 ) T tes e
WL ATMY . wking YPDMA ‘FY'om % — 4l = 329 very Phio oy ®milT
’ J A 4 , <, Y N@ var”
oyound . 24 vy mi}:s_ﬁmum_msml
9] £ s 3 i
/( ’;/ x oY |35$32’ &nﬂi! i.!] (s :
;; i * . bt F“v.'\
; 13790y Celerare 1S 5 S316\E )
-:; é: N - ) e Calcrete
/i i Yool 12V 48 i s m e
7 /:; >~ t) » W
3
@ﬁmu/Aﬁ Pﬁn"'ﬁm“ﬁ& Y
A P
Lo 213 ¥ HH
Vd yi
%4 ".4
H 71
;;r.'::: g’
A
L]
g
7
/i
/)
% :
SJLO VRS S18€ sana y gravelly 531 (Sqm)
2 PR
%4 - "??? o~
/i ‘_L:bf-
#
¥
7]
1
/]
A
4

20

P '?%?&F'- -; )

BHI-EE-189 (12/97)
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WELL SUMMARY SHEET

Page 3 of B

Date: 03/0(1'0}

WellID: ¢ 3131,

WellName: ~qq_ 533 ~%3

Location: € gt o€ SXTank Tarm

project  RCLOH FVo/ Dn/// ne

| Bl depths infect belwgrand |
sucface
All temp casing removed £rom

atond.

A4
Prepared By:a, ' o yvpnts ntll Date: alnulo; |REViewed By: 00 Weeggj' ‘Data: }'%{3/0/
Signature: o 3 o A \naits Signature: M.L
CONSTRUCTION DATA o GEOLOGIC/HYDROLOGIC DATA
epth in
Description Diagram Feet | Graphic Lithologic Description
Log
= b8 @ 275
[} -3 ¢ S . ‘.‘ -
Wen Scecey 41D, 0. D~ EOY g D.'-\O—g.,s?s:r.é?-} - X rau
; ’ 4 5 i “ﬁuﬁg
i oy - ; IS
{ - ] o33 bg"g_ , S“I‘
8o, 220, 2 261.3 R 5un” .
z 3 2e%e .
_S.mp.ﬂ_LQS_Ek_M_ 3 1P o2 goarel wlcobhles
' ¢ - 2.0, 9
26}, —2 263.3 X g 4%
iz ¥:2:5.0,,4
B2 A0 —| %0 0 5
p . i AT
Totar S5 HTD maYenial is By |90
35 058
2530 (r2.0'—» 203.3%) |}k -8 _og?g
< 30,05
it —~lg:o 0]y
' P2 ]
- TDh.= 275
230 —

~

BHI-EE-189 (12/97)
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Page__(_of_]_Q

wellld: (3 26 lWeIl Name: 299—lJ22~9= |location: Fosf Side oF 2¥(~SX Tqnk Fann
project  CYoo BCRA Dr:lfire Reference Measuring Point: Gf‘our\cl surface
Sample e Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , DePth of Casing, Drilling

{Ft.) Type Blows Log
No. |Recovery

Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level

O—prie | M |gmen020s  GRAVEL (BackS?) Buso i cich, AR, chAA./o/nm}
CI;Z;’ S‘irh/1c[9mvc( (’/c/f‘l'\/&‘ﬂm/
1055127 SAND(S): 954002 Sand,0-52 | Backsrond #a
nwe/ LOYRS/¥ t/c//ow:.s/;browr\ﬁry) drv‘ on sports wea ! isyor 5
';'._maaérejé/{r sm’eJ A-5R, 2o 6« gony | Fsen&

Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

; —Z 7f2 gned o'ﬁ[t* ﬂf/mQN/v WF ~im 5‘940’ gi‘éﬁ-'wé@{ /
- ¥ <d A=
jo—}25 Gral simpk @ 10/
_ <d SHd=

1209 ! S4nD(5)! A-100% Sadl, 0107
IR 9mvef mog‘// e sead, JoyRY/2 Sorke
%m brrown (moist) moisty S0% bas, B3

/S —}¢ ‘_ﬁ,_mJ&cug/y_mJ A=A, “salh ¥ Grob spmph€ /s’ |
- O'Le@ﬂ*" look. <d Bd=

- »»—-— B L5305 Sanp(s) t /o0 send, 4r ongvel,
1 r .'. ‘:'.: [0 VZE‘é ?@(ﬂ Aﬂldg ("\eﬁgfé’ moi;ﬁ m_qé’gi G4 S 20’
i {gorting, A=SR, rfim Sal <d o=

Creb sﬂ;g,ée 25’
<d Bfx

Lo *he
.
o
.
LR I'
b .
DA
P
“y o*
- LI
- .
P X}
AN
N
R
- V0

Reported By: m@é:ég Reviewed By: | W/ﬂﬂ/ﬂ{:
Tite: Benfapr St . The: (Gern/O) st

Signature: Date: Signature: lDate: y/ﬂ/&l
4 e 7 V/ -

BHI-EE-183 (12/97)
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Page _é of
BOREHOLE LOG T
wellip: 3124 IWell Name: 29F4) 27 - 53 Location: £-p 578 £ SKXTank Firrm_
Project  ACRA LYD/f @/‘/ 7 e Reference Measuring Point: (5 /2zene/ Sortace.
Sample /7 Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classffication, Color, | , DePth of Casing, Drilling
Ft. Type Blows Lo ! - Method, Method of Driving
(Ft) No. |Recovery 9 | Moisture Content, Sog;;eg F/‘\:ag:tlj::t)t; I:gleralogy, Max Particle s arg ?zli:g mf:{;‘; f :\2?' er
'175—7‘2;7577
3o—1z7 BhRs it et ez’
-1 9B [Brial ot 308" Jond s a;’myfmfzaﬂa xP
- p M@_@Z&F YE% 1. There &5 4
- M,__M/ﬂ Ler4 74:29«»:.: Z5
- 45% tqﬂ. @Z& ; Q@ 25 JAecartor
36—z | Mok A radsligy % 4oz, OV =
- | Ay teaan e oot i <o Y2
- 32° s Sy ST 3)4-/'4;” Khlet) back 506 -
- - Jez - e ©Snz. l’&’z‘ e
~ ls o e wh-gy Cemen fof
Yp—|Gmd_ Sancd - /. Rew b ik
- Grab Sample @ 40”
- ed yo—
//{— GR73 s LA ornb Sormpte ® 95~
- - gy, < 8" Lhik, Men Yhn, <o ¥ [Fec
- /i ; 2 S5 Orwie baere! /3
- Duerat) 5118 Content is /15-2036 nu | e s et &
- o S/ Sand. resmere.
50—& Grab Saaplp @58 |
- y A oger S1E- 8525 7 i |<d Y Ge<
- rhrtish- 2/ 35% g (S%S af (B < Dedeck.
- Grguel 15 602 Lasatt. SA-SK, pe Qr/y Sorted.
- Sond s v-Cr grnd, 553 ba /€, a’/v Cre ess’
55—G large cobbl, et pr sand « a/a%q < ¥ Bec
- Hen fwr/r:d%M’AzzﬁyﬁLM&;_
Reported By: ‘_7777%-4“ /wé Reviewed By: Wb_rf_,
=G byt /| Geofpgrs
Slgnature M M IDate':Z/sz/ Slgnature M JDate: Q’é/‘yO/
7 V4 ’
BHI-EE-183 (12/97)
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BOREHOLE LOG

Page _3 of A0

Date: 0%/23 Y/ Y

welliD: (/24 ]Well Name: 74/ 99-F3 |Location: £, A, L. ﬂ Jank Farm
Project:  AUAA FVO/ Dre/lomre Reference Measuring Point: /57 s, 0 o/ (7. feac e
Sample Sample Description Comments:
Depth Graphic A - . I Depth of Casing, Drilling
) | e | mows | g Mot Coi, St ARG, iy, i P | 91, Pad o D
! Size, Water Level
bo—iz=z| 15-45.5 Lans sin e |orab Simplo & 60°
- DB Tard_ s1ax S/7e /5 2"l Rrera5€ Srpe <d {’,4‘3’
- s K" Z 5%, SAl
- 23 legy 74 e - 24 JIJIQZLM
- 2P mé g@ reowes (¢ Z@a’ Z.
b5— Grab : [E A ’
- ?ez W-Jﬂ z&é @ém < J5<
- A?b% 2 -S,.f%m)
To— Grades b ME&&@MQ@%_MW@@% ’
- | Aen back snts vIE~Fém sand. v § B
;,
- g = ‘as” PP
- 2| D combent £o /52, S S2 et i
7§ﬁ5_ vt o, YRES v, 5t | Grab Somprto @ 7S’
- ' s o) erey ﬁ_s:r'/ec( A—SR, f0-209 < _[9’ 3:"(
_ bas, Go-80D, o (fussl)y 58), stons
- B pxn_run b HCl
So—lex rs
- <o B¢=
- End f54dv 23k e
- “' Minoe_53\VC \enses ngted ~ 37
2 1S contemt to AT, ﬁhc‘l‘\m‘l‘a s'.ttt% -
h—[e= i nand (m)s  v€- v 1ONRLIS pate hownGoal s
- (Ao atigutly maiSt o dey madecately |64 51 =
- WA sncted A-SR_\0-20" Vaealt, R0-%0%

Reviewed By:

L.O.to Yoy

Title: Ceolpg st

BHI-EE-183 (12/97)

[oate: 4/10 /04

Signature: M M

A3l



Page 4§ of LD_

BOREHOLE LOG

Date: 52 ot 101

WellID: a3 200 [well Neme: 3qq- 3a~-®3 |Localon £q 7 @ SX Tank Farm
Project: CRA TYDL D Wna Reference Measuring Point: Geround Surd
Sample = Sample Description Comments:
Depth Graphic — T . P Depth of Casing, Drilling
(Ft) Type Blows Log Grqup Name, Grain Slge Dustnbuhqn, So'll Classification, Co]or, Method, Method of Driving
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. |Recovery . N Sampling Tool, Sampler
Size, Reaction to HCI :
Size, Water Level
L | ao” o .
qb —|Gra® ] /‘IA mioet ST aedwdes, HVE contoent To GPCLB Sam?\-&gqs'
- 4 ATy 1 ' v - <a S Yo
- ; = woYR 4l3 cals Wrown (dey) sliohily
: L H 3
- IR T3y A )(‘:.\ mrlecode h:‘ cncted BSR
- \n~20" _hasalt , 80-a0’k crf—w.v(c{t.z,\
S —le=ab—1 Y S+1‘oh:\ cexn_tTo WCH, C:rmm_ﬂj_s_
- : <9 B ¥
- 3¢~ same. o= above
- o, rd
iCoO—Rx \CD minne A\ aodules, Si3% A0 S b C‘)f&&;&dﬁ_@_{o_ﬁ_
- ‘%Mh-is“m:\m (m)S v€-c VONRII=® Ly AL |
- cave orowrn (dey). S\iaht\y onoist o Ary
¥ A Y . 1 .
- ¥ - o= ) -9D In
- .-‘:.%'_ts.m_ﬁ‘h-on% rxn o HWE\
\o5— Yo G ralo Sample @.\08"
- “miocof S i i PR V-h - S
- g ve- ¥e) 2 o wWwn
- PN 0 slightly meist dey. moderately Sorted
- A- st 1o -30%0 basalt, 80-a07% ghalotier)
MO —[C C :
- e & I . Grab sample @ Wo”
- <3 BY L
— e k
NG uws 7y 54 \es . s Coabh Samele O \AS
- s % .;n%‘m—n&g: At Soad (s vE-¢ <4 BYaol
- TN | HAW pal heow Q:P 5"§hﬂ S ot Shi€tT
- mm;aﬁhmﬂﬂ_‘_spﬂe) R-S oalatlv!
/ \0-'.1;’9 bes, BO=% ‘lg other ( gk).

whetes

Reviewed By: Wfd/efﬂé

Reported By:o MLYTIRTE X%

Title: 6239,69{.5'/

Title: é(d/&f/ s

L.
Signature:e -y, et /J'JKM IDa!e: ZTZ7/Z/0/

X

BHI-EE-183 (12/97)

A.32

Signature: WM [Date:_ %%/
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BOREHOLE LOG

Page £ of _\9

bate: 2-/2.7/01

wetio: 1.3)26 |wen N

ane: 299 Waz— 93

Location: 5 SX Fan flFrm

Project: RCRA— o1 Dn

//M?

Reference Measuring Point:

é"a\h)c! S u:-é‘_.,ce

Sample Sample Description Comments:
Depth Graphic . L . N Depth of Casing, Drilling
LY | e | oo | lon | LSt Comen: S, oy gy, s P | "E0d N g
' Size, Water Level
j20—[Gotk | NA %00 Sliskfly ity SAND Gm)s P25 E%x
- DB s (',OK‘F'CBUES 93 desu‘ubed onp, QL MOS'H‘I
- : \/'F"F S‘?ncl
J26—|Grab Creb@./125
<d /5 ,}’o<
- Verythin chyey sitt obsened @~ (22 / cobblefide "’
) F0—|Geab Grb @307
- B <d ﬁ Yo
- 3 M/'cqceovs @"' (33’
- S (3¢ /57 Sandy SIT(GM):26 vfip [Prerdrilliy€ 3¢
/36— |Gk 2 < ad, 763 sild, JOYRE/Y: light yeflowish boun Brabe@ (35
- [ ::gwwc&mw <d Bl
= =5 Ditinctcontel@(37'
- ¥ oniceEre [sendysuT]6m);  Crb@ 137
- _/_m://u soad ¥si - with cﬁ/cvreous cement, Some <d §f«
/¢0—2sz areqs ano/,Jw-f r-S2 somalf gravel, OYRY2- Yorab@ /%0’
- 0.5, broein Qrv). dyfo mrsf“ PV"/ vt EnL 4 2 for
- SR fes Af&&f sraved content incresss
- _ ; Eoém Ao[e
. l %% - ‘W“‘im\ Some. sa\carenus| Cowbies 37
HLS,— i %E-%‘—’ SememT , badn \S e qrqve_\ :.o*ﬁ%e\yv_ $ize ~ 1437
- ::gi@? w23 Du\ei‘b&omn (Aru\ dry, sand 30% | Gean @ wag”
- qu‘g v‘—Q, s\t LS. 5""‘0‘1& rn e et <3 B X
- iR cabbles tn 3" <e-se
- / ;ﬁ’?éi??g\ 4 -s\qq’ bove . T e renl £od o sh"fza‘m
Reported By:' W&égj’ Reviewed By: Jﬂ?@m;éz
Title: Geofoprst, Tt (Gpp/oGuss s
Signaturey@&& ‘Date: Signature: } lDate: '77/0/9/

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 1p of {Q
Date: 021 33 1)

WellID: ¢ 3»131

e

fIName: 2991033~ Q73

Location: £acr of SX Tank Farm

_Project:

fRced E Yol

Reference Measuring Paint:

G N)gné S gﬁgg.

OriW\ing
*

Y

'('*" .
Uislqrains LD=320%l bageAt q;ﬁzlﬁﬁt\ oM

Sample Sample Description Comments:
Depth T BI Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, ,J‘D ?Eth o;ACf: lr:’g, P [;' liing
(Ft) ype ows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle g Odi enod of Lriving
No. |Recovery ' Size ,Reacﬁon t(; HCI ' Sampling Tool, Sampler
! Size, Water Level
P Tav A : ’
VS0 —] NA ™ HroXH So—> 1S§ 'Sn.v%:(ﬁl \t‘tsh) ug to 15% gﬂlvl‘ Geak :g.meh__%_a_
o8 % :
- a3 Wk TR\t umulfmk browa Beg) dey , Sand 30% | £4 B'. rloc
W 2 J A NN
- 2 - i = i vel
- ceng vxn Fn HC1L.
15—l et | s> . : 5% e @156
sy ORD elbegwn (et dl f-c, Kl
< ." God
- e 5t - raial g 20T |4d B¥We
L Or .
- R r e i B O _n vel L1omm
o O
- pﬁ:‘?:' 165
e . vy — -
00— TR £ g_u,o’ Sandu,silt (as'.\\ &) 5% qravel, 1bcob Sample @ ve€ |
) ~ -
- %50k qelbr (et sand 35% £-c, sit mun_%
- L€ %, A-35R gerains . Basalt So% 44 /33Xt )
- 22 @Qra (pthen) SO0 1o rxyg +o Y G,
- ) 3 qggve‘ A-SR,. & \omm
‘ 903 Y 5\ 07 graval -
tS — [Crge— D i © raly sampl @ Vef |
i IO
- FI0i0% _SLm_g‘_\LDAAAs.L_
Ehlon
- R}?{% SiVE i« decreasing
'&"’17'*-‘" N
-— AR TH-Y)
batibefiy
EGR
- )s‘l’:i‘g.;
) 6:‘{ 4 L4 ‘I /’
70— ey Mo ~» \vig” gond(8) 410 b ycavel
— 1 . v - -
3o-Ud
- grains Lo =30% basalt ,_,‘tL (othee)
B ’ broudn—fslr, v
VY Er 11187 Wy Grabh sampl & Vig |

S\t sand bw) . Aqr&l\:{rw%

o
e ° nd ~$

eported By: @ viarlone TMort 3 e

Reviewed By:

Xkeles
Title: (A0 /o

Title: ¢ e.mtn QistT

lDale: O%—m.p)|Sighature:

BHI-EE-183 (12/97)

S Snm e ornaiinge

A.34

lorst .
e Aot

|Date: %/o /
I 4K 4



BHI-EE-183 (12/97)

Page 7__ of |0
BOREHOLE LOG e e o,
WellID: ¢ 34 4y, IWelI Name: Location: £45¢ of SX Tonk Farm
Project p ¢ af ¥ Yol Bei\Wlina Reference Measuring Point: Ground Surface
Sample = Sample Description Comments:
Depth Graphic . . . e Depth of Casing, Drilling
(Ft) Type Blows Lc?g Group Name, Grain Slge D|stnbut|9n, Sqﬂ Classification, Collor, Method, Method of Driving
No Recovery Moisture Content, Sorting, Angutarity, Mineralogy, Max Particle Sam I:n Tool. S i
: Size, Reaction to HCI pling ' 001, Sampler
Size, Water Level
R0 —EE— /\}A T 140185 s:h-:.‘ sand Lms).c\owk Br Iar (Loet) qrab sample @ 180"
- SV~ soamd M5l UQ—L'H-SR o0 added Cslurng)
- graias wo-10" Basalt, 30-40% cthen
- < . n Ve ciqe 85’
RS — bt Cooet -3¢ e A~ ,
:ﬁ_: FE Coo s 1$-20 : lar
- -‘-2..?'-,& ins 0% b) Possibly | 484 ¥ L
- ?5‘,-5, com-erhed
Cosos
- =0,
St
- s_ =7 - o e'na\-\ SQMQIQQ \
G
e S [descrigtion as above L, ) @QA_(SM.&-{)_
_'ﬁz Exld oy
o0
- ZOTS [Narder dnilling. Deiller feels geavel may semented
o e ¥
- =08
- g“'a_‘z, 1ag- 295 i na v ™ O g:sb Sample @ 1957 |
\%—4—3: %E‘:-%' bﬁ’a: (wet) g..cg"g$ 1546 % eassi h\a lure
BT SIT
- O smsm.,sanm&;c_;a-_a.&_&mnslwwd
o-5%s: o o« v
- O 0Isie, bosalt SO Jo |, £elsice SO lo
S I8.Q
- 83030
'.S.Q'.é'-o' . 4
- o> Q! M a _\Le.h__ﬁ.ﬁ.mph__@_w_
>0 YN 'P;?o'_‘? vy gt boue Mﬂl&lm.‘)_
wT i P
- S
S
. 27
OACH
-— -3
N
- e
, 2:0.&; . .
NS 6,2 [ S0 4 (m rlge  lgcak sample @ 30§
o ,Q%‘.¢_‘ A X ~ ¢
P E’?'G?_Q.:g :gb EEE!!! :E-us lo F:==.!) cemented B o) Iadld ‘Ell:ﬂg)
- D25 - - inclogravel . Somse site | 438 X ol
T’ ..’0-5' ° -\o .
- -.h%sd- basalt $0°%  Lelsics o'k, £ of ShifT
= N V ks oxlealo]
Reported By: thr\g‘ng ™Martinez. Reviewed By: }%&éef
Title: Qu\e%ist Title: /Qéaéffﬁf A
Slgnature:gg : g ¢ a7 |Dale: ozleale Signature:

A.35

lDale: 9(/5 Z/
/7



BHI-EE-183 (12/97)

BOREHOLE LOG P 4o 1D
Dateiozloslo)
WellID: ¢ 2,2, |Well Name: 399 - o 33~23 Location: ¢ .. »& .Sy Tank Carm
Project R cea Yoy Drillin % Reference Measuring Point: € .y & S urface.
Sample Sample Description Comments:
D:‘t’th Type | Blows Grlz_aphic Group Name, Grain Size Distribution, Soil Classification, Color, N‘I) mo{ﬂctahsi%g, fD Dril!iqg
(Ft) N R ©9 | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle cihod, Niethod of Univing
0. ecovery - N Sampling Tool, Sampler
Size, Reaction to HCI
Size, Water Level
00207 - .
210~ /\JA ©-9.0-1310" silty sandy gcavel (m3g) Ak nrlgr(wet) |q L
Tﬁz 5 O S L) o A) \
- ',O_'_gé:; ] 35::!'5.& a:iﬁhlg cenented <and vB-c | W lurr
- 2070 |n=sR grains)qravel sawme sift bas Sowo’e 1448w
- SO [Seistcs ao-g0%
0.0:9
- S8
T .
s rT o:o‘ap:asims._c\samﬂizn_q: albove geab Somple. @ ary |
“er -3- -2, N
AN It
- 9_.%‘ 9' aBYK
- oo '
R
- DS la2a® s v vlge () | goab sempre @2207 |
250 —:?!: ..O_g'._bo" &mu‘\_zs;blﬂq ~sand vE-c Q-SR %r-mlnsl LD B XA
T D=
- ;‘?6—70' %\’*M\ some. STIt  basall SO ./or-gt\s?cs SO./O
e
- 8.2
9 =o. ’_ ’ . . P
- L SO, 224 same. desceigtion QSakove.  lqeak Sample @235
28 — R Syo (d B ¥ ot
5=,
- *7 RIS
Yo, » .
- . -QP_ Gw taqud D203 |
- Y ZQ—Q {o3106]01)
- £33
e,
>30 YN 6752, 220" Sams descriodion as above, ‘
al o275 Ph_s;malf_@_m__
- B
\ ke . Small .,
QO bfoo'.‘v' D33 — i n) cobabbes, | So\iT Spoen 232-234
15t - Ey =
-s:”.,, Iood 25 4% be lqe (et gravel 3¢-06 b savd vE-c il 40100 % recovery
Sl oy Yl %
I\(J‘A s:—:— 'o"?:-eﬁ-&-'—m"'i S0 ted Eﬂﬂ..hhﬁliﬁ:ﬁll_
Das — 50"
wT .,0‘.—', ’ .
- 0.0 L 1ong” st it _sandy gravel LmsQd d¥ wrlgr (oet)  lqcab sample @ 228" |
0.7
- Q;g P b ,Sand vE-c  B-5R grainslgravel  [W.0 gaded (slurnyd
_,Q_.Q. N A A A}
- SAGIR ° £d BYX
s
- o9
Reported BY: Qg r1ene ‘artinez Reviewed By: WG‘@-
THe: G eotogist Tt (Geologrst .
Id
Signature: ¢ g aalimo Naiine |Date: o3 o570 |Signature: M M |Date: %/o /
{

A.36



BOREHOLE LOG

Page 9 _of i}

Date: 3:/{/01

WelllD: ¢ 312

1Well Name: Nq4a. w33-%3

Location: £ a3z of SX Tank Carm

Project:

Reference Measuring Point:

RLRA ©YOI Desy \ing Geound Sucfoace
Sample Sample Description Comments:
Dopth | o | Biows | S22 | Group Name, Grain Size Distribution, Soil Classification, Color, MZ?;’&%%?:;';Q&D&‘:;‘E
(Ft) ﬁ’p Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle d 9
o. |Recovery : . Sampling Tool, Sampler
Size, Reaction to HCI :
Size, Water Level
B sl
A v
@ NO—. "—:‘.'\‘_’L NA’ ,'§" ’??' 2‘10’ tu?r\\é:.‘ :.Fruu_\ C;%\ Aanig br[%r (wet) Ceal .
- ; X Qrgug}\}_s—gﬁ‘b,sgna v€-¢ 8-SR grains] H,0 added
! y 0 o
- oalgcavel . same ikt hasolt £0~0l, Selsic 400k
t ’
245——5_':‘51!3_ 2498  Some descriptisn as abave grab @IUE Slurny
- H-0 ndded
’s.‘n.‘ sum\{ gnavc.t(msq) - ,
- AUNT 5 oMl Se%on Nas Sm cabbles ¢, So < -
Se\;t & N ° X
=ls dk_beloe (weR) qeavel 3g-us 1o sand vf-
pon "7, A A) 4
- A0 ~ in vel. H nasall SO~
aso— |Gk NA S0l o % feisie Ho-50"1n Poorly annte} goak® as0’ sluery
- 0 s Y.0 added
- Sitt
- 0:5]as0 mdg, geavst (8N 3 belqe lueacars 1-us
- 1010 0san vf-c, A-SR Grainsllravel - somesiit basalt
- goé.%‘? €0-0u0%  §eisio uo52%
NeReyiRo0
265 —[Eran | qj“:?:ugo,’ 355 Same desceietion os akove arahn @ 25" Alurry
"t 0855 M N
- oy
- ,b"ﬁ,_'.
R
- 1958507
- ‘-.‘:7':%{: =,
ALO—[EERE—— :-d‘fagj.g; A Silty sandy acavel (maed di briqr (Y Grab_@_aj.d_s_&g%_
WY 570" 1,%0: R L )
- \ ioros -45% -
O
—lsenic » -l-:-jb'z‘;.-g_ odule - End 2f shIfTh
- PP Lors; %
sgoon g'Doo \sies o lo oyloulol
t';—".;o.(}:- Ll » " A z :,__ 4
NA [2225] N .
265 —[Eme Q5st b m) & br X - Iy enaf-h‘.‘ sSacted
wnT -2 I ’
- :370'9: 4fainal %”““" A-5R  bas 50‘10'{-(\sirs S0 s
'q'.q.g?'_ L ~
- 3.2l ) grab Q@ 26s slurry
= O =
- 05 lqravar 35-15% ., <1t sand ug-pft%ro'msl
oo
- | 1S00 [qravel @-s%, Basart 50%, $ersics S0k

Reported By'¢ vigelene Martine z.

Reviewed By:

Title: 6@ ;57( p

Title: Geole 9*.‘51_

BHI-EE-183 (12/97)

{Signature: g .o 40, ::‘:ocsﬁi | IDate: 2/6/01

Signature:

A.37

lDate: %‘é /
‘/



BOREHOLE LOG

Page 10 of {0

Date: pa1 09 lor

Well ID: T3k

|Well Name: 54— w 35-% 3

Location: £ase 0§ SX Tank Faem

Project: mecra BY O Dciing Reference Measuring Point: GM S\)(’ﬁgt
b
Sample Sample Description Comments:
Depth Graphic . T . e Depth of Casing, Drilling
(1) Type Blows Log Grl?up Name, Grain Sl;e Dlslnbuthn, Sql Classification, Co.lor, Method, Method of Driving
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
vo—fmma=| NA gy e s asvel (o : gesle @238 slumy_|
uT 09 4 ~
- 0: =0, {qraw - nd v€- /
Pty o' T o
- 2350, - ’ ies SO
S HR
- ‘O b' 9' ?e-f‘lu‘ sacted
_ d;o'.o.'
’6-60',
275 — XK 75 Same os obove deseripdion %mb_@_azs_'.am%_
- 225" TD
Q80 —
Reported By: @ wwarlens Yartinez ReviewedBy: /X boeLes
Tile: Genlogist The:_ Secpgst

|°a‘e= calorlo)

Signature: //W Mg_

BHI-EE-183 (12/97)

Signature: o o 0y AT
\

A.38

‘Date: 25/::‘/0/



WELL CONSTRUCTION SUMMARY REPORT

Start Date: 7_2 -0
Finish Date: s’;z[ Joo

Page | of /
Specification No.: {Rev. No.: Well Name: 299-w23-20 |Femp.WellNo: € 3/[2
ECNs: Approximate Location: |/, fence 24/-§ Tank Fanm /mw
Project: CY2000 RCRA Drilling Other Companies: Rwsmav BRI, CHI ’
Dri“ing Company: _Resongut Soncc Internationg] |Gecogistsy [, p, ki/fer _Jpm URAAY
Driller Kelly Cowden, Mo WrAspR ’
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETER
*Size/Grade/Lbs. Per Ft. interval Shoe O.DJI.D. |Auger: Diameter From to
FT 9% cs © - 260 | 25°/7%*|caveToo: Diameter From to ]
- Air Rotary: § 7% |DiameterFrom __ O’ to 24071
A.R. w/Sonic: Diameter From to ____ |l
- Diameter From to _ |
- Diameter From L J— |
‘Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design Diameter From to
Drilling Fluid:
Total Drilled Depth: 26,0’ |HoeDa@TD:  §5738" Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: SIRANGHT Static Water Level: le.{ .4 = |Date: 8 / 10 /OO
GEOPHYSICAL LOGGING i
Sondes (type) Interval Date Sondes (type) Interval Date
COMPLETED WELL
Size/Wt./Material Depth Thread Ss)::; Type Mnua::EI::Ilatl-r Pack Volume 'glezseh
SaML CASING §p 2”255 NA_|Colosdo Slia SANd | ZDE” - 260.5"| 9, puad fo-20
SszodL ScpeeN |2155-2%5) 0.020| Bentonrme feuers 001"~ 205" | 2 byl /3"
$S2bL Somp 2%0.5 - 2525] NA [Penpune Caymbees  [L07 - 200 | Gppuy
—— Beip D Cement oo |- O - 0" 11 holNA
— Premum b L 0 - 107 | Yo bug| NA
OTHER ACTIVITIES )
Aquifer Test: Wgu_ %\/GLDPIY\F NT lDate: 3’/21 /017 Well Abandoned: IYes: INo: IDate:
Description: Mo TtR.  TRAWDIwA AND mg_\/' Description:
WELL SURVEY DATA
Date: Protective Casing Elevation:
Washington State Piane Coordinates: ‘ Brass Cap Elevation:
COMMENTS/REMARKS :
Vol. Cales: 10-20 silica Sed— 0. SY E4¥etin-bag % 9 b be= SLTIH, Begonte - 06264/ hrket %
kedsz 1. 8664%. 6 nonte — 0. Y bos ¥ = (5,70 £+
Reported By:J| e MURgar/ Reviewed By: M e » 2 / ﬂu?‘[:k) .
Title: (S omt ST lDate: i /,Zf Q) | Titte: U/Q )4 puM . lDate:%//m
Signatur ~Z AN Signature: e Y2 D ]

BHI-EE-181 (12/97)
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{Page [ of Z—

lemp- chs NG

T oD, 7% 1D

Al dephhs below aroul sutfags

AW Yeme chswn removed.

WELL SUMMARY SHEET Date: f/pzé@
Well ID: C312 WellName:  209. (4/23-20
Location: W. Fence of 24/-S Tank Farm /zoo w |Project: CY 2000 RCRA _Prilling
Prepared By:  £.D. Wa/fier JkMypgay| Date: ?7/5/01) Reviewed By: DC¢thbpfes IDa‘e’ 3,/ Zé/ co
Signature: 728 @4 &7 m st Signature: 4
CONSTRUCTON DATA 4 GEOLOGIC/HYDROLOGIC DATA
Depthin
Description Diagram Feet Gfggic Lithologic Description
- o SR
B 0> 6t Silly Sandy GRAVEL
O'- 1t Toeripnp Cempy TileIv | | igt
T Cyox Saasass’ |6~ 19" Sandy GRAVEL
v 3
Sihmiess STeeL cpsNG 204 L 7 25 —| 19 3y": Gravelly SAND
2> 8.5 4hp | ’
4.5" ob . _ 534> 36" Sandly GRAVEL
10'— 200.1" Benmonire 4 : ,
( RQUMBLES j 3655 SAND
7 50 —
TERMANENT OUTER CASIMG
emPLAcep wi o 2 Stickyf : :
55'» 83 : SAND

197> 94’ SAND

qu’s 102" Gravelly SAND

i 83~ 81" Gravelly SAND

lo2'-= 117" SAND

117‘—9 I39/: Shj'nl/y StHy SA D

139> 148" Mo Returans

BHI-EE-189 (12/97)

A.40



page 2 of Z

WELL SUMMARY SHEET pate: §//5/mp>
Well ID: C 32 Well Name: 279 - W23 -20 o
Location: W, fence of 24/-S Tank Farm /100\1\/ Project: cy 2000 RCRA  Prillina
Prepared By: / D /9. [ke r JLMUM‘E q/'/s/op Reviewed By: Date: &, zlfao
Signature: /40 % %msmnature:
CONSTRUCTIONBATA C 7 . GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet GrLag ghic Lithologic Description
Ji1 |50 —rEE 1yr'> 153" Silly SAND
’ : —rEam) 153" 157" Silly Sendy
4 N | Lo/ealiche) GRAVEL
; 157% 169" Mo Returnc
! 169 184" Silby Sandy
4 3 GRAVEL
¢ S
By (84— 220" Sandy GRAVEL
U= 2.1~ 205 . : /
Bearoanire fuets !
3 5
A =4214.29 prw 8fislo
Sceew Q5.5 — 2505’ e B0
204l SS 0.020m slok Z i
Cont. Wye wrap 4"1p, 4.5"0D : === "[ y 2 220 "~ 2605 Sqmﬂy GRAVE/L
RESSSSSRE e CE
SANDRACK: 205'— 260.5' il it
Suach, [0-70 mesy : : :‘E‘
250.5—353.5 Sume ia
BlbL S5 4", 4.5"0b || kEAMATY Th= 2¢0.5
275
A“ 2 ¥ V\J ff-. =

BHI-EE-189 (12/97)
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BOREHOLE LOG

Page

1o 1

Date:

7-27- 00

Well iD: 32 IWeII Name: 299~ /23~ 20 |Location: Wes+ sidde 24/-Sx Tank Rrm|
Project CY 2000 RCRA Drillina Reference Measuring Point: G round] Surfece
Sample < Sample Description Comments:
Depth Graphic - — . N Depth of Casing, Drilling
B | e | o | oo s T e e
) Size, Water Level
o —|Air A rotary , 8%
| Fotey o= & Sifty Sandy GRAVE[(asE] oD C5 Casing
- Y0% Grave/ , Y5-50% Sand, (0:15% | 1" tricore A
- 4 Sclt. Gravel wedcse peb, Sand
- P predom, med)-cse; 7.5 YR 5/2(ben) !""’1
5 —_A_Mér:f‘\-‘ (;j:fndz :"_Fa_o_l'_ty_xnr4ccﬂ} Prolmélr bac kFilf. 5" grab Samp le
- m:p'-‘ng e : y for archive
1 eV EECE 67— 197 ¢ Sandy GRAVEL (s6) | [(one pin)
- BV S (0% Graye/ 259, Send] 5o s/t Cout waste choroct.
- (e //ma mzﬁch/es In Coéé/e) 25% vesedlo’ [- pint jml\
jo—|%%8 5] cse _pcl,, 50% mec peh, 25% fa-v.fy. | Semple for orchi
- D Sand) %07 y.cse , 300 cse, 307 wedl-v. Bl:
- N 0YRS5/2 rly 5o *tov-700 dpm
- 770l Grayel [t SR-SA | Seud S4-A. 7y 8 divect _readiingg
- a ' Sand bre;ﬁcm Aa Se> /l Cn—ave/ pixecd 5/: arcliye jmé’
15 e, (A)ﬁ,m{ roég;ﬁm&g—ﬂ‘fac =l Mouﬂ rin o HCJ end coacte
- "‘;QNg"Y : - geaye/  content a@crmrl'kj - Ca/a tec feriza 7[:bx
- chem W( > Boryxy
- BoY X1 [1¢ racf: BoY VA/[ an.
- : [9—> 347" Gravelly SAVD(2S) BoYu2
20 — "% Grave| (0-15% , 85-90% Seud, 20" orof somp
- tr sijt  Grave/ fr-5% el pef, for archive
- 45% fn peb, 50% v.fa peb ; Sand Jolo
- V. cse 40%, cse, 309 med-fn; 10VYRS/I
—Gml,— od .Yanzccp; SA, to-70% .
25 — 4y, baselt, 30-Yo7 571‘:. felds, otie t; wox |25 : grah Sa
- 1 Size % D tm ;_he re HC br archyve
- 25-26" ¢ predom _med)- ¢se  Sand, Hhel,
- beck 4o jmve/(\/ Saud).
Reported By: L.D. [A)a / ke r Reviewed By: Dczoée(&}‘
Title: Geoloa, st Tite: SoforsT
Signature: /& 2@6& IDate: 7- 27-00|Signature: M |Date: 5/25/00
[ zd / 4

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 2 of 3

Date: 7- 2v-00

WelllD: ¢ 3} 2 [Weliname: 229. w23- 20 |Location: West sife 24(~Sx Tawk Farm
Project: Y 20006 RCRA Dr,’f[z'hc} Reference Measuring Point: S poune]  Surfac
Sample Sample Description Comments:
Depth Graphic i Miebe g . - Depth of Casing, Drilling
) | Ty | Bl | o0 | oat G S, i, oo, e i Y5 ML o D
' Size, Water Level
30 —| SRk | Grayelly SAND (55) as Aib Rotery 87"
- descrihedd  efnye. OD (S t{as,‘mj
- 7%" fricone
- 39°> 36" Sandy GRAVE/ (6)
- S50% Gravel, 50% Sencl, tr s/t 30" Gred SQmp/es
35—6’;,"'_’;_5. Grave| 30% cse=meed peb, 50% Fa pei, 35" for archive
- 207 y.fh peb; Sand 25% Vv cse,
- 30% cse, $40% med, 570 fun | [0YRST
- (qmy\, (ﬂry; Ipcmr-fy Sor{‘cc/;‘ gmve/
—GI’RL- SR, sanl SA; t0% base/t Yo% Yo" Grab SamP/e
4o —|Archive f{z « offer | wmax g/ze ~3-qcm for_arch ve
- ne rkxh  HCI .
- 3¢ —» 55 : SAND[(S)
- tr- 59 Gravel, 951007 Send,
- Fr silt. Sancd “S% ves cse, Y09 |45 Grah sampl
Y5 —{hiag med., 20% Fn-y.fu. [0YRY/L (I gry) archive
- dry ; mod_sorfed; 6o -70% lasalt  Idri] te fe.~
- 30-45% ofz, felds other- tr mico 5"/ 4 winades
- no rxn  HC
- 50’ qrab Stzmplf
50__6m~ bor _archive
- 5('+52": ~57% grave [ '
- < and Lecom‘us Fiver :
55'—&::Mu¥ 55 jraA Mﬂ.ﬁlﬁ_
- 55— 83" : SAND [S) Br archiye
- (00 %0 Scmc_Ql. Lr scH.  Sand
- 20% cse,50% wed, 30% Fu-y.tu.
- ool (0 YR & [3 (rale brown), yo% basolt, 6O% 9fe/oter
Reported By: L.D. We [Ke r Reviewed B;l: ﬁd A/@C{ét’y
Tile: Geclogist

J
Signature: 720~ pp 8

Te: (S0 o ST,
Yo fled

Signature:

IDate: 7-27-00

IDate: ?/ﬁ/{/oo

BHI-EE-183 (12/97)
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Page 3 of T

BOREHOLE LOG b 3950
Well ID: C 3 |We|l Name: 29 - W23 -20 Location: W, scole 24j- SX Tank [Ferm
Project: CY 2000 RCRA Drill'na Reference Measuring Point:  Gprownd Surfece
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) T'zope ReB(l:c::Ives Log | Moisture Content, Sorting, Anguiarity, Mineralogy, Max Particle Method, Method of Driving
. ry Size Reaction to HCI Sampling Tool, Sampler
) Size, Water Level
éo—m: A Ro‘fary , 8 /.
- SAN D ( .5) Becoming Fuer. oD CS casing
- 95-100% Saud tr- 5% Silt. 147 tei-cone
- 207% cse 302 wmed, 407 fu, 1070
- V. fos 10VR6/3 (pale bru), s/moid) 60" Grab sampls
L5— Grabr | mod) - woell sorted ; SA-SR, éo-70) for archive
- ¢fz, 30-90% Bosa it/ offer ; weak b5 gro b sample
- fo mod rxn HC| for archive
Grab- ’ ’
70—-—- . 70 jra‘ faﬂgf’
- For apchtye
- 75" 3ra£ Samp le
75—6";!;;!0 [UI‘ Qrcél'vt
- 77" diiller reporks
- orctbe o :liug
- i i
- O "+ Si{t confent 5-10%
'
S0 __Gr:'é‘z“f EO: qrab SOIMIDlG
— -For Qrc‘n‘ve
7
- 23— 87 ¢ Gravelly SAND(s5)
- 15% Gravel . 85% Sand, tr s;/L.
7 1
go—[Cnb Grave [ med-Ju_peh, SR ; Cond siw'las|¥S ' Srab Soupl
- fo _qbove, 1Lr~ h(Cq, may §'2€ ~2cm, br archive
Reported By: [«D. b\)q //(t’_ Reviewed By: ﬂd a/éfléef
Title: Geolog it Tile GeolqorsTt
Signature: 720 |Date: 7 27- 0o]Signature: 2 IDate: 9/&{/00
77

BHI-EE-183 (12/97)
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BOREHOLE LOG

Hoof &

Page

Date: 7-97-00

WellD. € 31)g  |WelName: 299- W23 - 20  |location Wy side 24(-SX_Tank farm/ B
Project: Y 2000 RCRA Drillina Reference Measuring Point:  Sroc nd) Suprfce
Sample Sample Description cdmments:
DEE;“ Type Blows Grfg):ic Grqup Name, Grain Si;e Distributiqn, Sqil Classification, Co.lor. Miflﬁtor:ioltllita: ;ZgéfDéir':\izgg
. No. |Recovery Moisture Content, SoSrlinzneg. Q::;Iizrrllnt/é l:llilcr;;eralogy, Max Particle Sampling Tool, Sampler
! Size, Water Level
90 —rE 87— 9%+ SAND (S), 5% Graw[|Air Rofary, 8 %"
- 95% Sand, {r silt. Gravel Jo% Ob CS casing
- fh pef, 902 V. ¥ paf Sencd 502 v.Cso
- k _cse, 30% med, M?a fu-y. 20" gmy st,p/e
- ?'-{'—) joa’: Gv-auc //v Sanc? [3 S) for ;rc-‘fve
95 — | fchive [5% gravel |, 20 % Sowl 5% S/
- 57" gravel counfeut (nereacing 95’ graf _ samph
- 25% Gravel ,752% Sand, fr i/t For are e
60— ?.SL.‘K joo’ jra.l J‘au-.p/e‘
- for archive
- loa’— 17 ° : SAND (S); tr-52
- ; Srave |, 95-100% Sant, tr silt
- ' Siwi Gravel s mad- fin pe@ . Sand 20% v.Cse- tos s jrol fﬂﬁp._/L
WE'—m Pt _S.t,_S_o_”Luﬁ 30% fn-v.Fn.__10YR5/2 for aechive
- (g ¥l§ll ry) S| nmS"‘ mod Sor"-etﬂ
- | Soud "SA-Sg ; 75% gfa, felds 259
- basa/t fother ; weak txa B
- 1o’ grah s
o —|k ). Br archive
- aravel cfecreacing ; Saud Size dkcerase
- 15’ jrag Sam,o/c
15—y, for _archiy
Reported By:  /,D. g /kep Reviewed By: m&(/ec& S
Ttle:  Geoloqsst Tite: Geofoo&T
Signature: j@ W lDate: 7- 27-pg| Signature: M lDate: ?/é’;/do

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 2 of 9_

Date: 7-27-00

BHI-EE-183 (12/97)

A.46

WellID:  C 3712 |Wel| Name: 299 - W23 -20 Location: (4 _gl-c& 24/~ 5¥ TauK Fap /Jgpw ‘
Project: CYy 2000 RCRA Drillina Reference Measuring Point:  Grocyf Surface
Sample - Sample Description Comments: :
Depth Graphic e I . I Depth of Casing, Drilling
B | e | mows | CLE3' | roun Nae, crlnSize D, S Cicfcatn, o | et aod o v
No. | Recovery ’ Si g'R gu’ t¥ HCI 9y Sampling Tool, Sampler
ize, Reaction to . Size, Water Level
= 7 7 - :
20 —| 12e" 117 = 139 " Slightl, SiHy SAND (@)S) | A rofery, 895" oD
- C'zh-lg‘a 8-90 % S‘ahcpl [0-202% s/lt &S Casing
- Sand fr cse, 20% med 40l fu, 40% |120": grab sample
- g v. fn. JOYR 4/3 ()que Isrown))} s meicd for _archive
I : 1 owell o med Sar"'ecﬂ" SA-SR, 30% ofz -
poy Ny
125 —|_Arehiy {_or Feld, 20% local/t/other; trmica 125’ grab Semple]
- 1 mod~ f‘l[rw/q rxn  HCI. for archive
- Dif| retfe: 20 ’/.u)m'h
- =" yery S{PQ]? rxa o HC[ -possible | /30" 3m£ Se
|30 G/;?cbhEyg caliche 'pvwa?c redd Ly ar'r rofarlv For Qrc/u'w
- end sk ft "/l‘r/c-o
- Resume : T/2% /.
-=. 357 gm[ Squ/e
l35__6_r4qtéﬂ;_k:_ For QrCAl'VE
- FO’!‘: ¢ ¢ 'I'u rh S
- No  retueng —  Drilling cloes hot
\ J
40— ind;cate = C.Aqmge 'h Selmeut | wo Iilg_ﬁ_[z;_(vﬁg_?‘_
- 13— 148”7 Frow (40 cnd
- (45"
(45—
/
- A jug’™> 53"t Silly SAND(wmS)
- RO See next page
Reported By: L.D. Welker Reviewed By: }C’ dé@éeg
Title: Seco /oq Nes Title: 6@0@7('5“(( .,
Signature: /7/9 M |Date: 7-28-00 |Signature: W [Date: 9/2560
|4 M /7 V4



Page __é_ of i

BOREHOLE LOG s
WelllD:  C 3|2 lWeII Name: 26 - W23-20 |[Location: W Side 24/-SX Tauk Repm
Project: CY rco0 RCRA brilling Reference Measuring Point:  (Crnendd Surdce
Sample /Sample Description Comments:

Dggth Type Blows GrLa:hic Group Name, Grain Size Distribution, Soil Classification, Color, MZ?ﬁ;Z?&if:;’;géfDémqgg
(Ft) No. |Recovery 9 | Moisture Content, sosr,ti:‘e%' é\::;:zgt{éﬂgleralogy, Max Particle Sag ggl.%.;:: f:\gf'er
(50—[Crab- lyg' > 153+ S;/by SAND (mS) |As Ratary; 8%
- 70 20 Sand, 30% S/t Sand jc | OD (5 casing

- 20% fn, 0% v. En_ [OYRGL/3 | 14" tricone bit
- (quc 'grh>;w!+ From wafer added
- to_clear bit ¢ lines; well sorted, | 150’ sraf Saimple
1565— GrAarc_' SA-SR predom gtz /felds fr wicq, for archive
- S#rcm) BCl  vgp - calcareous, _
- - . 5 Gl Sam_F_(:
- 153 > 157 Si”—y Sandl, GRAVE fore Grehive
- (s G). §0 2 Grr.wc/‘. 30l7o Sanef
160— 209, s/t Grave] 30% <S¢ peb. v
- ) — 60 no_returps
- /(1577 16@ ho  reders tefirns
- [ Cycleme _pluggec) wilh fines
- S50% wedk pekh, 20% fn-y. fn. Sand 165" no redurnc
65— preclom  Fu - v. fu, I0YRE/3 /pl fru)
- moist | Pc-or/v Sorfed ; Cu-ovcl SA- brill rafe ~
- SR = Lun‘h ca/zcﬂe cocz-fmqs ;Gravel / H’v/lm:'n.
- ole base/d, Yo2 ;m,/,z/oucr pax
- - Scze ~ 9 cm | HC/ ik Slll'w‘?
170—|S5e5, 170" : grab Sewple
- 169" — |84 : S, Nv Sqmﬂv GRAVEL For archive
- (msG) bo - 70% Grrave , [5-202|LEL, oym < debect.
- S«ntﬁ [o~- +57o Sclt, Smultu- x, B, ¥ < detect
- fo  aravels above with out Lhe
75— Grab- | caliche coatings. Stil hmcﬂ»f:lum; 175" Qrab Somple
- _HCl vxn ju Si(F, For archiye
- 176" Deiller  potes /ar9c cobfe
- or small _foculder
ReportedBy: /. D. Wa/Kep Reviewed By: ﬂc d(/ce,é_j‘
Title: 6’(‘30[(’0[5}- Title: 6’@{07 ;S‘f .,
Signature: ,720 M IDate: 7/2 y/po Signature: W %W lDale: gé%o

BHI-EE-183 (12/97)
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Page _7 of 9

BOREHOLE LOG

Date: 7. 9 £-00

’Well Name: 299.W23-20

Location: |nf s:fle 24)- Sx Tank Farm /zoow

Well iD: C3/)2
Project: CY 2000 RCR Drillina Reference Measuring Point:  Grow,f Surfece
Sample 7 Sample Description Comments:
Depth Graphic . I . o Depth of Casing, Drilling
Ly | To | o | Los |l oo S, s, oy s i | S04 Nl o D
ize, Reaction to HCI Size, Water Level
180 —| 22 ivd 7o 69— (84"t Sclby Sandy GRAVEL | A Rokury ; 87
- = (m s G) ‘ op (S Cas;hs
- S(lt contert decreasing
- g0’: grab so
- 2] 194> 220" Sendy, GRAVEL (s6)|  for arcA;ﬁk—
185 —|% Govred AR 70% Gravel, 25 % Sand, 55 silf.
- .‘."'_".’_':_' Gravel s 1r & y.cse peb, 307% cse, 407 l85"-3rq6 Seuple
- - mecd , 305 fh-vy. Fa pc£ Sand prtim for arch/ye
- £ _:'._; 20 med- Fn ; lOYR S5/ Awwn’ lru\ mm‘
- ":"i_"';;; mwrlv sordec; Grauc/ R-S5A, Seud SR-SA
Ho-—G?,:g—;w Db-—% Gravrl 502 ba!o/{ 5072 qrm.,ifc orLu 190’ gml\ Seuple
- ‘83_'@ Saud 1070 ¢k, 30% &;a/f/oﬂer, micg| For apchive
- ""’9 ‘% max S;xe ¥ 5 ewmy Weak ren HCI
lq5——Gz£L.v Water added o Cl!’cu/allmn arr 15 " Sral: Soup_}ﬁ___
- fo clear m/u.gjeop [mes For archive
200—627:";!@ 200°: Smﬁ (QMF,C
- for _archive
- 205": decrease in sand aud silt 205" arab semple |
205— Gﬂmghb—,h content - but Fines could e for archiye
- washed out Lv weater adled at
- bit
- =00
- \“)-C?zO Grave[ scze (ncregse - predom. csepeb]
Reported By: [.D. Walker Reviewed By: D a,éc,és‘
Title: Ceoloa st Tite:  (S@olpF( ST
Signature: % Z/Og% lDate: 7-2 8 -00)| Signature: d@ }W IDate: 8/;(/00
7

BHI-EE-183 (12/97)
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Page 8 of @

BOREHOLE LOG Date: 7-28-00
Well 1D: C 3112 [Well Name: 299. |n/23-20 Location: W Sicle 20/~ SX Touk Ferm /Qapw
Project: CY 2000 RCRA  Dyslling Reference Measuring Point: Grownd Supface
Sample Sa{nple Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) | Type | Blows Log | moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method, Method of Driving
No. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
' Size, Water Level
210 — G‘gjacb“-m .--""‘_'_', Sancﬂy GRAVEL / SG) Air Rote ey ; gh
- ¢ 5 ~as clescpcbeddd aboye- ov ¢S5 cesing
- %g ;
- 2 g 510_5 Greb Jumlp{e
- %‘Cp for archive
25— SEaN End_7/25/00
- ) Begin 7,/3[’/00
- @) o5, _2_!5‘-' Gral ~erchive
- 5 - Sl' increase th :'.H - ~1220% grob Snﬂ_aplc
0 V2 7 ——— ~
el P08 220> 205" Sandly GRAVEL (56) | e archive endt
20— M»*f:- (o0% B 70% Gravel, 20% Sapnd), 10% scit. |isaste Charact
Sl f - 7 4
—Tbn| e BEECH Cravel o sm cob 102 V. Cse pek YO #E1s #Bokvrz,BoYiy
—|=Sieve "‘“’V«‘IJ':O' Lo} —ese e b, 40% wmed peh, (0% Fu-v.fn / ;
- el peh ; Sand 20% v.cse~wmed, 507 Fh, |219.5 > 222,07 syl
- 29350 307, v fn; 10YR 5/3 (h) wet: tr  |hebe sample #/ for
Greb- 2T ’ i f '
225 Archivg A pq[c olive silt; IDDG['{LII sorted, gravell Sceve. ‘analyc s
- ! b R~3SA ; Seud JR-54 Grauel 40 % baiell Endt 75"/"-"?1'61_3[!_
- % F bo ; ui*r‘L, qh('*(‘ ofhes - Saundl 15-20% 225": Avchive
B % 7 ; £25
- :;g@"_kg_sg/; 30-85% ?#z,/F.MJ' max size _
- =S ""?;; X Bemy ne rm  HCL 230" : Arch /ve
230— G"‘! 1’“. g}fg( 2295 230" _water prm
- éblg decreases LEL, oYM & detect.
%‘D’ d ‘ . .
- fetitsl 230235 ¢ Send conteut lncrease ;
- :g}z:o;g: wafer prodlction iucrease |W.L. = 25w 214.5
—|G&ralk - FoxT At 235" Arclive, bys
‘ﬂg‘tlve B —— ’
235—[liaste ;g».%ﬁ Wasfe Ch: Boyvys
BEEPART 5@8 Sath\; GRAVEL gSG) - Similak 'I'° Boy YNy -
= Sieve | e é%g) above Lo-65% arave] 30% Sahsﬁ,_Zj_é_-O(* 237.5: ST
analys, S50 = 7
- (b 17" -10 L[t v -5 SR #2 for_sieve ang_/y.nx
- o) 10YRY/3 ((bra) wet, Sand 'precpm, med Sizk,
Reported By: L.D. We [ke i Reviewed By: p@ 23
T, (Ceolocysd Tite:  (Geo /g ST
Signature: /_{\9 %% 'Date: g~ | - 0 o|Signature: A/& Mﬂ |Date: QMO
v / 7

BHI-EE-183 (12/97)
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BOREHOLE LOG o
Welll>:  C 3112 |We" Name: 294 - W23-20 |location: v, s;dle 24(-5x Tenk Forin /.wou.
Project: cCY 2000 RERA  Dri Hl'hg Reference Measuring Point:  Grownd) Sorfece
Sample Sample Description Comments:
B | e | s | OT5 | G e, o S Dt St et o s e v
) Y Size, Reaction to HCI Samplmg Tool, Sampler
. ' . Size, Water Level
240 — GAmr:ﬁ,'m %{2}: Arr Ro#u-y ; 8% e
- e CS cas/ hg
- %0'0 cpn‘//:'ug ndixe fes  pocsible i 240"
- X 52l Sandd [ense; a/i o.2” Hik. for archive
- -y End 8/i /Besy, 2/2
25— ém‘Z' 205" Braf —;rr Live
- o 250" Grab-archive
- % Wex:
T A £ 200 —» 2605 Sandy, (GRAVEL (s6) 250" 252"
250—-—'4&@ S 65-70% Gravel | 300 Sand) | #r-Sh| Spld tube sample
—S;l"i #3| %% St Gravel dp g CDL, 207 v cxajmﬁl #3 for sieve a_ug.4dd_
~| S | MO ] 4od C 302 Py b
- ' A Sand) 20z, y.cse-cse, 0/ med, 207
- ' fa-y. Fu; [OYR ‘//2 (P 9y bru ),. z—ac,)L,.
256— Gmt;’w O '-"':..__"!.QLMPI,V Sorteed 5 Greve R-SR, sengf|255 ’:G'raL For_arch
- % SR~54 3 Gravc/ welyed base Jcmu‘fl'r,.
- LT ey gﬁc_;é o ek ; Sandd &0/ #; ,ﬁ/J; 207
- Q_b‘tm_lf_-t_o{iu-_[z_ﬂ_ﬁ%muﬁ_,_w Ze
gy - O%%)%J P-(oem; ho rxu HCl, 260" 1Crab for
20 — o‘%&é—% 255": Sancdd confent ncpcase to 507%. archive
- te s/t - ofherwite as above. ,
- 260 : Sand clecrease o ~30% TD= 2405
- g-3-00  water
- leye/=274.1"
25— o/ Casihg & f
- 26p.0” »o5’
- open hole
Reported By: L. D, Walker Reviewed By: ﬁc [cé&éf
Title: Geolog st Tile: Ao fo o :5,7[
Signature: ’/{QM lDate: 8/3]00 Signature: %W lDateZQI/Z?/Cb

BHI-EE-183 (12/97)
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FIELD ACTIVITY REPORT Page! of J
TUBULAR GOODS TALLY Date: §//5 /po
Well Name: 296-W23-20 | Well I.D.: Cc3l2 '
TEMPORARY PERMANENT* SCREEN/CAP*

Jt# | Length (t) | Jt# | Length (ft) || Jt# | Length(ft) | C | Jt# | Length(ft) [ C | Jt# | Length(ft) | Jt#
1 10. & 21 0.~ 1 12003 | C |2 1 2.00" sump| C
2 | 50 J22] eo |2 | Q003 2 2 [5.00

3 (C.o 23 S50 |3 |Zn.0z2 |C |23 3 19.99

4 lw.n |24 5.0 |4 0.02 24 4 | /000

5 loo |25 | 5.0 5 |726.03% |C |25 5 [ /p.00

6 [0.o |26 5.0 6 | »,03 26 6

7 106.0 27 5.0 7 | 2004 |C |27 7

8 (6.0 |28 5.0 8 | 20.p4 28 8

9 lo.o |29 5.0 8 |—20.02 | C |29 9

10 lo.o |30 5.0 10 [90.p2 | |30 10

1 |®.0 31 5.0 1 120.02 (¢ |3 1

12 (0.0 |32 5.0 12 32 12

13 (6.0 |33 |-%. o 13 33 13

14 (0.0 |34 Sm Ll 14 34 14

15 lo.o |35 - 15 35 15

16 (0.0 |36 16 36 16

17 jo.0 |37 17 37 17

18 (0.0 | 38 18 38 18

19 jo. o |39 19 39 19
20 (0.0 |40 20 40 20
Tot Tot Tot | 220.3 Tot Tot | 30,99

*Indicate those joints with centralizers with a C in the available box.
ALL casing length shall be measured to the nearest 0.01 ft.

Comments/Remarks: A 1 1,d & pf -(—mp Cﬂé}nj o _}9231}\ Cavurn[e'h}n\

?F'Ml +6Ml4ﬂorw\\jl (‘A.&AMS f@,mc\ued%%

o AL T
Temporary: 0.D.AD. %"/~ % | Permanent: 0.0.1D. £7l—_—5'74qn J.s A/écreen 0.0.1.D.4.G* /4"
7 CASING *+ S 2o LoT.
Thuofe 15 SS31bL w/ 4" D+ Y.5" A, There s +to a-h'adofzu"
L WS AVAL

oF (MoRLY Allon -

StrinLEsS shekyp of 4. § oot o 2.0

Teommmene oviel casme b0 piecs omplacod wild o 3.0 shrkip.

Reported By: J;,, MMA‘/ ReviewedBy: M. /. T hnason
Title .0, [ Date: 5/]5/00 Tile: QUT T . | Date: . &.-00
Signature: /jja ﬁ 7< ’W/LAA Signature: Mm/ /%_q

U ;S

BHI-EE- 182 (12/97)
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WELL CONSTRUCTION SUMMARY REPORT

Start Date:

9/24 /oo
1/ /7/20

Finish Date:

Page_1 of )
Specification No.: O‘Z‘»_oooo'g}SF’lRev. No.: © Well Name: 299-4)23-2/ %en No.: CB( {3
ECNs:  AJA Approximate Location: z les# s, Je of 24/ sy 7aed AN
Project: BERH /:3/ 200a Dril ny Other Companles: 224/ / 4( 24
DAling Company: 2, £ & 47 - Aowaf |Geologists): ) Al K pote £ &5 TAemas
Driller: Lrazp;
A TENBORARVICA i NG METH)
*Size/GradeiLbs. Per Ft. Interval Shoe 0.D.AN.D. |Auger: DiameterFrom ___ to !
] 3/4 "’ o Gorbew Shel|_0__- 241 : Cable Tool: Diameter From <#5°  to 267 ']
| 2% “ob Gerben shefl__0 - 2535 77 /5 %" |ArRotary: DiameterFrom ___ to ____|
- ’ AR. wiSonic: Diameter From to
. Diameter From to ___§
- Diameter From to 1}
*indicate Welded (W) - Flush Joint (F.J) Coupled (C) & Thread Design Diameter From to __ _§
7 Zcz& &{gﬁ LAz g
7
Drilling Fluid: Moo

Total Driled Depth: 259’ |HoleDia@TD: 8.5
l’bv#

Total Ami. Of Water Added During Drilling: <7, 2 24 @i

Well Straightness Test Results: 20,274 ¥ & £%6D Zackes de

W} Static Water Level: 2, 2, Date: 7/ /2 oo

Sondes (type) Interval Date Sondes (type) interval Date
Spectra [ 99 mma '-2_{7_7, 10/31/e &:5. -
RLS Nevtron-nNeving 07 Z137{ (0/3 oo (Z26: -
o7 3T - E 53 5 5 S, 7 =
SizeWt./Material Depth Thread | St Type pomaeral | Volume | Yeeh
55 304 L ¥ p |78:20 - 212.58 NA | Ghmob Sitpen Sond | 2026 -257.5 |37 Supl so-20
55 309 & Fpreen Wp |20.58 - 24169 0.020 | Belloi# Zllets L2272 - D20 14/}, ckel's
58 3L & Sump ¢ip (24961 - 261.87 AR | Rewton Fee Coumbles | L. - £32:2|,45
- 2 5 - 0,/ Lo é‘f
Aqulfér Test: ) ’ Date: Well Abandoned: Yes: No: Date:
Description: Description:
Date: Protective Casing Elevation:

Washington State Plane Coordinates:

Reported By: /7;?;,4} / PCl(,é’eﬁ-f . |Reported By:{\\| ‘\9

Title: S, haﬁﬁ‘ J , |Date: /.{/7/00 Ttie: 2 NI |pate:

Signature: & Signature:  © / 1
VAR

A.52



Page_/ of_2

WELL SUMMARY SHEET Date: ///7 /o,,
Well ID: C 313 Well Name: Z99- L 23-2zi
Location: sJ.sd of 241 Sx ~Iank Faym Project:  FERA FY¥ Zooo Prilling

Prepared By: /5. 5. -/7;7»14 s

| Date: /// 7/60

ot /oo

Reviewed By: @c%z
Signature: M

éﬂ d%gz z:{ yl.) é&ez é@
?VOM'\/ 5,44;£;cg

from 1l frsud

\ A )

Signature: - > sl
CdﬁSTRUCTION DATA h GEOLOGIC/HYDROLOGIC DATA
Depth in -
Description Feet Grliféuc Lithologic Description
6. _dramelr protfechve 53 o o 0-o.8’ Gravel
avfmﬁ, Set Lo’ absve The H-in - 6.5-8.5": Sand
Lasimy - HR.5'- 20,6 Sund ~ 5/,”,#,/7 Sy
i 2
Horn Tp seled, £, ss304e L v ""‘; S
well caging : S LA 285 — a@ ﬂégi“o, %.8° S‘JV Qrauel
/ 4 ’ o w7 \t’f"*} .b"._%.e‘
72./0 —> 212.58 bes 2 ’ '.’ 1 qﬁg
s s —ROETA e’ - 5" S\ hy Sand
Portlond Comend Grout: s149 14 — 385°- ‘IO-O"-{quﬂy G’kud?y Sand
, i :.-
0’ —» 20.¢4 FERy ',/‘/ - .
4 ] /l;‘ SO — ':' 40.0" 30«01? SMA
r Y o0
éfd-nulor Bentonite i (4,7 ] :
- / i i ¥ Ly
/0,77 —»> /923.7 y 7, —|
LY i3
Ly ’/ ,;’/ i
/A ’-'f /"‘:J -
€ E,’ da il =
A
/4mpor4ry dﬂ‘imq 4 - D7 velly, 3
1Y% Lo 5ot ot .41 iHHE - o' Silty s
8%"/7‘/5 o 253.5° L
i, o
24 ’
da b' fo° — 18 -
<HHd 910 - 120.5": Sund
v’ =3
g " c
HEHAIE 1205 - )30.57: Silty Sand

2
iy /30.5 - /31.57 Sundy 5,1/t

PR 200 ‘. Sl S
v /390’ /4/4 .flnl//v Sl Send

; ::_%‘3/‘//5 = 143.5% Sitty Sand

BHI-EE-189 (12/97)

357 1420/ : 5 by f/f/ Sand

A.53




Page Z_ of _2-

0y :

Zont, Ldire - Livap . 35 type
¥ 7

212.58° - 249,09’

A% X AR
seelan Axl

RICICCRT, SE, 3

o 3o neodd
o

o yio B

Sump: M_ f::
4o D 553040 <6 ':.
291.¢9° -—s@a‘:') £

N — .

Totak gy 1d 5% yaaterial

2;3 .q

) o5
+ 2,16 . it

Pt

o
Jacee ?
4 "

WELL SUMMARY SHEET Date: ///7/0‘,
Well ID: Cznz Well Name: 299- 2z - 2! '
Location: 4l s, ,/’ 241 Sk Tank 7 Project: 2R A ;’y Z2oco Dyl .1
Prepared BY: (77 5, "7/ mas I Date: ///7/m>  |Reviewed By: lfecteos lDate /&/Zc/oo
Signature: -?d"@ (% . Signature: m
CONSTRUCTION DATA ! GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Grfg;ic Lithologic Description
Bentomite Telles : 2L | e it sy 2, 51
(93.77 - 202.07 3 4 - /537 /58 Slglty .f:/l;y Goavelly Sand
4 ) I -]
Slien Sand: Jo-20 mesh A ) - 158" 18" Sqnd
202.¢’ - 267.5° | ” i
/7 (e 168" 189" Sandy Gravel
well Sereen 5 v o d
Hewn ITD, 0,020-1n, glot ,/ /1 -
4 ¥

= /99" /925" Goavely S.hy Sand
_.._~ 192.5°- 204 Gravelly Jmu‘, sk
S 4L < 2,88’ bys Cufsfos)

22 2557 259", : Grpelly Sihy Sand

T 259

BHI-EE-189 (12/97)
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BOREHOLE LOG

1 of 7
2/26 /oo

Page
Date:

Well ID:

£ 3//3

IWelI Name:

Gt R332/

Location:% f& f S/f’ fM,é M

Reference Measuring Point:

5’/2&40/ Lﬁz/éaa

Depth
(Ft) | Type

No.

Blows
Recovery

Project: /fé'/fA E}’M ﬂ/f// ;

Sample

Graphic
Log

Sample Description

Comments:

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

Depth of Casing, Drilling
Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level

O —

8losV

X2

7 RaP.

farchive
RodSur50)

e

. 4&’6/}@

reh\ve

¥

7
0-0.5 Gravel surface

3 4

Sond () bawn( 1.5Y8 5/3)

CQebfe foof Jrr'/@,
w1t drive berrs!

106-55

2% er 65/0m /570/4m Sub %

| Sub- f'ﬂllflé < 5% s 4MV¢/7¢705{ and

3 >80 sand,

A pontent fo ~i2:5]

q%fm/ 3% /mn/ 2% S//c’ 9707(

Wlom , Sher, 5% ver

adic [t t.5" 1248

K4 SAMPLE -7

Lpnd F s/ sty Sand.

From wqSte Srvm

] 0.5 su/rlfolay foegyer s cl/Zf
™ S

Salte s

mﬁﬂd/\éﬂz rool Aebrss, sibfe Sl

ofart  CHEMSAMp 'O
VA /'MZ' 5 oM

ke fype structere hrowsh Hie /06 1T

0%y 51t it P51 Send., Spoudi 2-S

P~ graved

Sendtrs 55‘701‘;, 357 m andd 70 7o ar Hhatl s

‘ mf«m b sub -/‘Mc/ and rocerrdy Ay

i\ Jrains of siffia meca ¢ metampohic rocks v

e fe,

ser’ed
K20 Spmpee s’

; %mt 30% &454/6 S,lHdecveases ~ I’

From Waste drum

Fine ar. stringecs react mpd. o Hel

y. Sandey si/e 18 -/P.5

7
| cogrse sdad @ 19’

58200 Jondy Grvel : 55% & 4055 5hs

. =]
J0-0-3¢c.% |

0 He gravel js LO% Basalt ol other a/?f%/q;lcf%mymm

45 .Jaé -roand e roccery qfwm' TRe sand 45

7 a?ﬂzcr 59%»1

1%, M?ﬂyo/’.@ J‘IJ i) A s2ed- roand. 4/%(4

%@Z"M,ﬂa)?;/v

v Jor‘éedd_n_/d'r% Grams /merease s:ae

ol 1/ /5”éq93.

Tnferbedded sitty sands_sqndygrave/s

Oippoie? ; y
dep ,: and ﬁmwfg’ifaﬂo{d - 0% basalt, 40 siler

/:m/ammpé/és

D Clfecfes

Report;! BYIJW/ﬂ-a m '.
Hle: (% )

Reviewed By:

- |Signature:

BHI-EE-183 (12/97)

[Date: 7/29 /Jp

Title: (Geo/ocy/.r°
Signature: % M

IDate: '/// 3/00

A.55



Page X of 7

BOREHOLE LOG Date: —9)27/@
welllo: (' 3//3 | well Name: KT 23-2/  |ocation: Lles 7 o o) Tomh o
Project: /fc"f? 4 /C' Vo D 7, % ” P Reference Measuring Point: JW J')“/&e,
Sample 4 Sample Description Comments:
Depth Graphic Depth of Casing, Drilling

Group Name, Grain Size Distribution, Soil Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

(Ft) Type Blows Log
No. |Recovery

Method, Method of Driving
Sampling Tool, Sampler
Size, Water Level

Cableso] (drieds
Lredive® 1527 Ars

V) aeeards ce,

30— e

.: SAY A bty 54”"4 o/ = 12 mred gromeds,
Hghd sandt, s./2 @IC L03L,5 Hew 1o @s7 tand;h,(t Yoe/om

13¢5-38.5 Sy Jand, light brown r/m.s/4rﬁg{
| Sand ay brown siit Wmazowk %etc/u:f

LAY Aompe, 55% Sand, 15 70 silt- (0% 4
385-0.0 S).Gravelly Sind, yf p/@%s /ggé 40’ heth sump @ 0702 %
//Jm shatth silty cand.

400- £0.° J%,_le 35%.
end s _broun (7.5YR 4‘/&) 0/’0”7: are

COLmed, 350 f 5hocr ua ma/ wefl sorted tn
Sad-rocnd %o /v@ﬂ/ Qrasns. 4 27

| wizak reachom & HeL. )Z/&rz/t 45 65402

_JMMMM@_M&@

5'/ /o 2eile & . 2.

/5 Mﬂ/gwa&sz‘-

Z » S/; L oy

Archive

’_ [y ——
4'." e hive [1me 6745

50

Mechive |t 0503

'5_5. ﬂzz we &.s
S @74&7% <k)‘cc‘f

o Foo)s amd 3015

Hhin sy stinger 5€-5¢.

t .";I
"‘ AN AN

Reported By: J . Faam/c Reviewed By: _ﬁc Gfeles

Title: (9 eplogsst Title: 6782/%’9/'57‘

Signature: 4 }/;/ M !Date: / 0/2 /ﬂ Signature: M WDate: ///?/OO
/ 7 v 77

BHI-EE-183 (12/97)
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Page _3 of T_
BOREHOLE LOG e
WelllD: (" 3/)3 |Well Name: 2974y 23 -2/ Location: £¢)s 2 of 201-5k Tank [sern.
Project: LKA F Y 2000 0/‘//// ,74 Reference Measuring Point:ém”dMCe
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) le'gle R:cl:z‘g:ry Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle M::::;in“geTtEg? gfaar;::g
Size, Reaction to HCi Size, Water Level
O ke e oros A inpecs (HE-(" | Coble oo/
- N paist, The sl /s Bowon, Drilling
- 3, = o
- BN (onfinnes a5 e same med and
- 3 oy Wous ly destribad.
65— Urchive €losy7 \ 3
- Sporadie discontrsous s./é stinecrs ¥
70 ;'W:’:: P /022 reac? s i/, pderately shrong zx? /356/>V
spL ; . .
—| sPoon < Ao ///@rm/gﬁ Sand tas iFe or rno rxn. SPLIT 00
PAmMPLER £ ]
77277 k- overdrif SR G FRIM |
- > A 70" A /40,
SPooN ,
—1— , - . CORZIAI e 0245
75’ ZZZ 727 I ROAWE med ¢ ergrad sand 7¢-77
- =% H20 leakedl mdwdgﬂsbgc_aama_&m
TIZZ= ancrmin A @ ‘H\wawwchon e ~v"7. 5 P piakor Secppse ég{@gqézz-ﬁ"ﬂa[w
- 55&4 .l!_v :1
- % o »/r-r"qu’ll" "Maﬂ c‘/
9 ) 3 2 ’, .
§o— e s 9p0 51 wf Loz cement.| (el 545 /S
~|ss#5 :ff;m\_%t-_-f V. Sthymg Fan 4o HCL The kot ss 402 besott :
oo REETS, : N
-] ”’/'3 % ST E il Y0 felsie, JAe 4t comssts of 405G, Jfg"‘ji - 1L, bv;’,
4 w/ c|o/osand -]
—lgs#t S52S and 5% m. e send is paa//y_;ar/el/, Zw_‘g v o
—| %/ Sub-ang. foseb-rd, B%er, sThm, 28%F. the | Shalloo pple madks
ff— A l«, ravels are .s;d-my /r_ﬁw-rd 70%% ?, 305 7 Grad.
- '55::/1 Wkt H 47-// grag-brown., He teniZ s / /
V. S/ Saed, nis 157870 - g7 54__ 3%,
lZfo; b )83~ i Poorly sorted, mosst, or-bn éyén & m’-a-ﬁ red I
Ssg . Maﬁrﬁ SHharrriw, M corens, Srokavid Plant rensilss
- V. s Y
'D/'D& 1 claske dike oF cr.samd and /2 a:a ;{f:fmmqy

Reported By: (/ // /-dtz/&é

Reviewed By: ﬂc%gé;

Title: 5{&/?, W.Sf

Title: é’ao/a?,}?(

<

Signature:

|pate: 19//£ o

Signature: M M

‘Date: ///'3 0o

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page ﬁl_ of 7

Date: /O/18 /og

wellio: (7 3//3 IWeII Name: J5F-4)33-3/ Location: 4 ksl of 29/ S} Tank frarm
Project:  ACRA FY2000 Dritts s Z Reference Measuring Point: (5,7, / \_P wiace
Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , 2ePth of Casing, Drilling
(Ft) Tﬁge ReBlz\\'rI: Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Mse;::dlinM?.gz? gfaam{ler:g
: i Size, Reaction to HCI Si"ze G{Nater' Lover
?0 :Zé%lwwmva \J &r~ 99 émw///y {45) 3535 2 Bosidpt Cqé/c 740/
- "”3"/ @ . ’_M 25% 4mze/6‘-m 5 Ll -rren. ors ///”?
1340 SN 1
/4 y7 : “,\:@;'MA/QQ sand sf 0% F@p m and ,Z’per gmﬂ'zr A
PR s
- 5?;‘ o "zé e Popryser. Sybire Ao S2eb- IS LalP2 comron el
1948, 2 3y 0. . .
- ,:.“/560 B 3] e oo 15 by amd/ocatly [vm ovite storsal JAg eyl
45—%%:42-‘4"4"“ SiG g cantasns ~ £ st
~| telraleo
—|s#12
-’?:55.{" YR 99— 126.5 Sand ()  so- €0 % Quede, 9%
eo—HELL 2 ol L, (0% modem ,race connse, p/ﬂdz(L/S‘
I eye—
/60 : elloe brown
—lZZrzI i | Tuk sagaler M
—|ss# 14 RENE S$ift_content Lacrensing 10152 , Troce L men
19/ foo ey
= orke. Lo b i
_Zé Archive 135
/06 /o/ 3 WRA, —
- f7/od 3 s S conter? a’!er(l&mz <8%  Whie incredse
-—Zf,z,", "' 4o ~ /5% Mﬂnfé Quar’z MV‘JQM&;’}
—1$5%1 ]
toitfso '
Lo
WO—[ED Achie st~ 0%
-| 0/r9 3
o9%5¢

Reported By: (_/ WFM /2’)2.‘6/ /4 s m Reviewed By:

D Yfeefes

e (o007 SE [ Seathst Title: Geo/es

57,

Signatur %0@ / (] Signature:

detex

|Date:////(-,j'/cxj

BHI-EE-183 (12/97)
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Page 5 of 9
BOREHOLE LOG Date:
WellID: £~ 39 IWeII Name: 749. 3923 -24 Location: A/,,f”f 2l sy Tank Faem
Sroject: RERA OF Y 2000 Prilling Reference Measuring Point: ) &(ﬁwe
Sample / Sample Description Comments:
Depth Graphic | o0 e Depth of Casing, Drilling
p Name, Grain Size Distribution, Soil Classification, Color, ..
(Ft) T,}Ipe Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
0. | RRecovery Size, Reaction to HCl Sampling Tool, Sampler
g Size, Water Level
/zo——;’lé\;L{IL Archie 7205 - )23 Sihy Sand (ms). 25-35% silt. Cable ﬁv/a’rly/ﬁ‘»
. 4 i J
—(®l" /oo 1 20-75% y.L-¥f. sard, most. 10 YR 574 Qereran),
usz ’
- l/ wd araing _ov eflevt, lemv rou vl
~jsd2z .
nln/ao o te HCL N L&:)WGJ ) YO §+a,w\vh1
~ 1250 1237124 decreasim St 5’»!l+l’y Sdtv SAND
25— ni;__‘/ Ardove q124- 30,5 Silty Sand 45 abeve
=| 20/ Mfes ’
/138
i
- 35#24
1914 Joo
T s
130 — :/si;/ Avchuve. 130 "ILS Sendy SUT (s M) 55% st d5%
=|te/191ee {Sand, Smpd vhi - £ 25% wahie | pist,
| 1450 ; < 2 5/ (browin) Mew p!a.s-ha-‘)’y , }«yl—rea’
-] 553t 5 ;
6 hofes
Ty " *Jt?o" v-q
/7)’ ;i{: Avduve | 13465~ 51L+}] SAND (WS) 45251)“"’. YA
- l-jquloo and S Lt 0 c oist 574
(A g
- %n’} N Mgddm?)(h #el 3 5*“"‘ ICMMSFM
| s3das
tbfzsfo0
=| 7¥5¢ 3
1o — L1 ] Mrchwe -*%;:‘ Mg 5!11\1‘“)/ Snb'y SAND &S . 5% 4\ B %{?}960/7{0
- 185% SawD, Swwd vhie-fie vest, 0ye 4 |drive berre/af
- ] S Quvenan), wudlum Rxn 1o Pl . /‘Fo’
- His- 435 Srh){ Sand
195 { L 77| Acchive :_'/‘/3:— 197 _Shaktly Sily Snash () 5. 5% sh | Changed 2o
- 857 Sared . Sand Uf -8 woisd , 10 Y2 Y Chvoron) /7?"7/ +oo/ 6’7‘
’
- 35% wabic. 9t [#S " (afer
- 1 ?n’:/ive. S"?H/(Q
— =i Collected)
Reported By: (7.5, /Za-nm Reviewed By: D c /(/QE;éES
Tte:  Sesentist Tile: (Geo/eor St
Signature: /au, 7{,;,,,(—-—- IDate:/o/”Ao Signature: M M
4 LA g

BHI-EE-183 (12/97)

IDate: (Mg/ao
/ I 4
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Page _& of
BOREHOLE LOG et 7,,”?;,
WellID:  ~ 313 lWelI Name: 299-1823-2/ Location: 1.3es} é 24} 5x Tink Fare
Project Prpn  FY zsoo0 Gk M Reference Measuring Point: 0 4, 100 W
Sample Sample Description Comments:
Depth Graphic N P . N Depth of Casing, Drilling
0| Ty | mows |1z Moo G, S, AP, Moy, o P | S, Merod o rig
’ Size, Water Level
/50 77 7| Avehive 2 a3 5.,,/3 SWTsm), 20-40% fim, o very C"?é/e oo/ Jv'@
- M o0-70% Silt, 10% 0% felsic, |Using })?"‘JﬁO
- 1 Morst, s L 7 when| brt-
- .;‘ g(fg , Mon Qéiﬁg
155 —I|-LL Arehrve | 53- /68 S/M é;wul’y SAND £739 5. 16-s5%
- on ,i - " b,
- s los uith CaCoy, Sanl ,
- (] - (] e I3 ™M
- . L, 10YR5/3 Lbropin 15t
teo —{LLT| Archve [0l S8 A2 <and £5). 3-5% vE-f gm‘; 7-10%
- . -0% 25~ o-35% M,
- 3¢-4 Z{,d Sp% gg&,ﬁg&ﬁb&,ﬂguexn
- Beb, b Y2 /3 Grswnd when yuprst
r657 —[LLL JArchive 50 o8 Sand 08, 3% UE - fgmed and 20%
- S5 e Sond, 25-30% bagalt , 16 B K fedsre,
- | Stroms Rn Gel, ¢o YR /3 Chrosind
170 —LLLy Archot [l k= 18 Sandy GRAVEL (S G, Gravel 35%
- : : &5% v.k o . v inlo Pebbles
- [~ Sw% o-20" SaNd §5-40%43,
- : .‘ 35 ) - 04 By
- D1 e § 2257 e 3 v af
425 —HLLL ‘fd""b: -.fwﬂb_@i&»ﬂwhm wel,
ReportedBy: (2,5, 7Aorres Reviewed By: DC @éeke:
Title: 54;‘4«}/}7‘

Tite: Go/orST.
Signature: m

Signature: ,@%M r o |Date: /e/éj’//)o

BHI-EE-183 (12/97)

A.

I Date:///?/ao
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BHI-EE-183 (12/97)

A.61

Page of
BOREHOLE LOG e 2oL
WellID: ¢ 3113 [Well Name: 244 w23~ 2t Location: ylest of 241 S5 Trank Farm
Project: @,?4 FY 2080 Drilh ua Reference Measuring Point: W
Sample v Sample Description Comments:
| e | T i o o s | Ve e D
: Size, Reaction to HCI S?ze,gWatel: Lev. er
(80 [ 7777 Archve. [ ‘éﬂ Cabyle oo/ drnlling
- Using hardfeol”
- 417
185 —[ZZ2 1| Aechive -/_ei;— S avdy &nwej (<4) Qm{,a”s:"la , Sarole2d
- 5iH8% . Grnvtd brokew nflbﬂ‘iz( of £% u, %évf
- 5%V gand 30% c-ve, 455 n, 255 £-vE.
- 2 Goavel {5erd _50-554 M__éc #5068 belse , Mo
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Appendix B

Physical Properties Data

This Appendix includes the results of testing for particle size distribution on split spoon samples from
the wells 299-W22-80, 299-W22-81, 299-W?22-82, 299-W22-83, 299-W23-20, and 299-W23-21. The
analyses were done by CH2M Hill Hanford Inc using standard sieve techniques.
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

[—@ELL NAME _ 299-W22.80 |DEPTH 3-215.8 |[SAMPLE# __ W22-80-213 3]WELL ID# C3115
[TESTEDBY JMW [CONTACT Dave Weekes |[PHONE 372-9524 |IDATE 09/08/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
982.30 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 167.4 17.0 83.0 19.05
3/8" 297.6 30.3 69.7 9.42
#4 377.7 38.5 61.5 470
#10 469.1 478 52.2 1.98
#20 551.9 56.2 438 0.83
#40 627.6 63.9 36.1 0.42
#60 761.1 77.5 225 0.25
#100 825.8 84.1 15.9 0.150
#200 875.7 89.1 10.9 0.074
Sieve Analysis Data for Sample W22-80-213.3
U.S. Std. Sieve o o
;0¥ © = S ¢ g8 o S
100% (\': — ) « § 3* g ; g 3k %
go% \
80% |— \\ .
70% \
o
£ 60%
[}
[v]
L 50%
=4
8
5 40%
o
30% |— -
20% |- -
10% |-
0%
100. 10. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accurately and complete)y recorded.

Checked By:

Al

Date: 9//%/00
77
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CHZM Hill Hantord, Inc.
SIEVE ANALYSIS

[_M/ELL NAME __299-W22-80 |[DEPTH 232.0-2345 |[SAMPLE# __ W22-80-232.0|WELL ID# C3115]]
[TESTEDBY __JMW ICONTACT Dave Weekes J[PHONE 372-9524 |DATE 09/08/2000

SAMPLE SIEVE CUMULATIVE | % WEIGHT % Grain Size | COMMENTS
WT (9) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
925.30 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 254.5 27.5 72.5 19.05
3/8" 440.3 476 52.4 9.42
#4 529.3 57.2 42.8 4.70
#10 598.0 64.6. 35.4 1.98
#20 637.7 68.9 31.1 0.83
#40 678.2 73.3 268.7 0.42
#60 780.7 84.4 15.6 0.25
#100 823.1 89.0 11.0 0.150
#200 853.8 92.3 7.7 0.074

Sieve Analysis Data for Sample W22-80-232.0

U.S. Std. Sieve o
. b T -y o =] Q o ©
Ne 0® s F B § 3 8 %

100% —%

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Sandy Gravel

Ali data are accuratgly and completely recorded. K
Checked By: R A Date:  2//9 /0o
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CHZN Hill Hanford, Inc.

SIEVE ANALYSIS
’qu_ NAME__ 209-W22-80 |DEPTH 2470-2435 JSAMPLER _W22.80-241 OJWELLIDE____Caii5|
ITESTED BY JMW IICONTACT Dave Weekes IIPHONE 372-9524 IIDATE 09/08/2000
SAMPLE SIEVE CUMULATIVE{ % WEIGHT % Grain Size COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
663.90 2" 0.0 0.0 100.0 50.80
1.5 0.0 0.0 100.0 38.10
3/4" 0.0 0.0 100.0 19.05
3/8" 0.0 0.0 100.0 9.42
#4 0.0 0.0 100.0 470
#10 0.0 0.0 100.0 1.98
#20 1.0 0.2 99.8 0.83
#40 1416 21.3 78.7 0.42
#60 568.6 85.6 14.4 0.25
#100 631.2 951 49 0.150
#200 651.4 98.1 1.9 0.074
Sieve Analysis Data for Sample W22-80-241.0
U.S. Std. Sieve : o o
;0 g © 2 S g 8 ¢ S
100% PIR-SI, S M. 3 3 4 23 3
90% |--———— - ——— \\
80% |- —
70% | - —— - - - e - _
o o . . .
£ 60% [ .- s NS USSR o,
[\ ]
E 50% {- - . o .. _ —_— _
=4 .
8 .
L 40% |-— - e
o
30% U
20% | e e
10% T S SO — -
0%
100. 10. 1. 0.1 0.01
Grain Size, mm
Comments: Sancy (Well Heaving Sand)

All data are accuratgly and completely recorded.

Checked By: Y 7
V v

Date: 7//?/00

B.4



CHZM Hill Hantord, Inc.

|

SIEVE ANALYSIS
|@ELL NAME _ 299-W22-81 |[DEPTH 238.0-2395 |SAMPLE#Z  W2281-2380|WELLIDZ ____ C3123
[TESTEDBY _ John Wimett |[CONTACT Dave Weekes |[PHONE 372-9130 IDATE 01/26/2001 }
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
980.10 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 124.9 12.7 87.3 19.05
3/8" 236.9 242 758 9.42
#4 375.9 38.4 61.6 4.70
#10 525.2 53.6 46.4 1.98
#20 621.3 63.4 36.6 0.83
#40 €671.2 68.5 31.5 0.42
#60 713.0 72.7 27.3 0.25
#100 775.4 79.1 209 0.150
#200 850.3 86.8 13.2 0.074
Sieve Analysis Data for Sample W22-81-238.0
U.S. Std. Sieve
100% *~—
90%
80%
70%
g &0
e 60%
[ B
[\
L 50%
s
[
£ 40%
a
30%
20%
10%
0%
100. 10. 0.1 0.01
Grain Size, mm
Comments: Silty Sandy Gravel!
All data are accurately and completely recorded. .
Checked By: / Date: &3 /©/
VA4
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— CHZN Hill Hanford, Tnc.

SIEVE ANALYSIS
r—@LL NAME _290-W22-81 JDEPTH_____ 24632478 |GAMPLE# _ W22-B1-246 J|WELLIDR ___ C3123)
[TESTED BY __ John Wimett |[CONTACT Dave Weekes J[PHONE 372-9130 |DATE ____ 01/26/2001 ||
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING {mm)
98280 | 2" 0.0 0.0 100.0 50.80
15" 0.0 0.0 100.0 38.10
3/4" 177.7 18.1 81.9 19.05
3/8" 3521 358 64.2 9.42
#4 487.1 49.6 50.4 4.70
#10 595.6 60.6 39.4 1.98
#20 664.3 67.6 324 0.83
#40 7155 72.8 27.2 0.42
#60 7952 80.9 19.1 0.25
#100 857.3 87.2 12.8 0.150
#200 897.0 91.3 8.7 0.074

Sieve Analysis Data for Sample W22-81-246.3

U.S. Std. Sieve

100%

- lo00

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 01 0.01
Grain Size, mm

Comments:; Sandy Gravel

>

All data are accurately apd completely recorded. .,
Checked By: ZP} iﬁg Z;g!g Date: &/ 3 /0 /
s S
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“CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

||@ LLNAME _295-W22-81 |[DEPTH

SAMPLE#

W22-81-260.5|WELLID#  C3123]

[TESTED BY __ John Wimett |[CONTACT Dave Weekes |[PHONE 372-9130 IDATE 01/26/2001 |
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (qg) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
968.50 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
314" 184.1 19.0 81.0 19.05
a/8" 368.3 38.0 62.0 9.42
#4 507.8 52.4 47.6 470
#10 617.6 63.8 36.2 1.98
#20 668.9 69.1 309 0.83
#40 702.7 726 27.4 0.42
#60 811.9 83.8 16.2 0.25
#100 869.7 89.8 10.2 0.150
#200 900.6 93.0 7.0 0.074
Sieve Analysis Data for Sample W22-81-260.5
U.S. Std. Sieve
o o
100% §. ' § : ¥ ,
90%
80%
70%
2 ano
< 60%
]
[\]
L 50%
c
8
5 40%
a
30%
20%
10%
0% —
100. 10. 0.1 0.01
Grain Size, mm
Comments: Sandy Gravel

All data are accuraely and compJetely recorded.
Checked By:
174

Date:

B.7
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

llgElELL NAME  299-W22-83 |IDEPTH 233.0-2340 |[SAMPLE# _ W22-83-233.0]WELL ID# C3126|

TESTEDBY  John Wimett |[CONTACT Dave Weekes J[PHONE 372-9130 |[DATE 03/23/2001 )
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(qg) RETAINED | PASSING (mm)
983.00 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
34" 2447 24.9 75.1 19.05
3/8" 407.6 41.5 58.5 942
#4 500.2 50.9 49.1 470
#10 574.4 58.4 41.6 1.98
#20 634.4 64.5 355 0.83
#40 679.2 69.1 30.9 0.42
#60 765.4 77.9 22.1 0.25
#100 832.8 847 15.3 0.150
#200 880.7 89.6 10.4 0.074
Sieve Analysis Data for Sample W22-83-233.0
U.S. Std. Sieve o
o
100% : g IR
90%
80%
70%
=]
% 60%
]
[
L 50%
[~
8
5 40%
a
30%
20%
10%
0%
100.
Grain Size, mm
Comments: Silty Sandy Gravel

All data are accurately ad plesely recorded. k . .
Checked By: a%%« Date: 95/3/0/
L4 { /

|4
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

I@EL L NAME__ 299-W22-83_|[DEPTH 248.0-249.0 |SAMPLE# w22-83-248.o]|'
TESTEDBY _ John Wimett J[CONTACT Dave Weekes |[PHONE 372-9130 |[DATE 03/23/2001 ]
SAMPLE SIEVE [CUMULATIVE[ % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) | RETAINED | PASSING (mm)

963.70 2" 0.0 0.0 100.0 50.80
1.5" 108.8 11.3 88.7 38.10
3/4" 2485 25.8 742 19.05
38" 354.0 36.7 63.3 9.42
#4 450.2 46.7 533 4.70
#10 548.6 56.9 431 1.98
#20 618.4 64.2 35.8 0.83
#40 667.4 69.3 30.7 0.42
#60 721.4 749 25.1 0.25
#100 780.8 81.0 19.0 0.150
#200 832.6 86.4 136 0.074
Sieve Analysis Data for Sample W22-83-248.0
U.S. Std. Sieve

100%

~l200

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%

100.

Comments:

10.

Silty Sandy Gravel

Grain Size, mm

0.1

0.01

All data are accurat@ly and complgtely recorded.
Checked By:
V L4

Date:

2376/
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CHZWM Hill Hanford, Inc.

SIEVE ANALYSIS

[WELL NAME _ 299-W22-83 JIDEPTH 262.0-264.0" |[SAMPLE# W22-83—262.0||EELL 1D# C3126]
[TESTEDBY __John Wimett J[CONTACT Dave Weekes |[PHONE 372-9130|[DATE 03/23/2001 ||

SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
980.90 2" 0.0 0.0 100.0 50.80
1.5" 302.9 30.8 69.1 . 38.10
3/4" 378.3 38.6 61.4 19.05
3/8" 509.1 51.9 48.1 9.42
#4 597.7 60.9 39.1 4.70
#10 - 671.3 68.4 31.6 1.98
#20 715.6 73.0 27.0 0.83
#40 739.9 75.4 24.6 0.42
#60 775.0 79.0 21.0 0.25
#100 856.0 87.3 12.7 0.150
#200 905.7 92.3 7.7 0.074

Sieve Analysis Data for Sample W22-83-262.0

U.S. Std. Sieve

100%

........................

90%

80%

70%

.......................

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: Sandy Gravel

All data are accurately and completely recorded. .
Checked By: MY? ’Méé/\ Date: ¥£/3/0/
v g 7 7

B.10



, iNC.

nro|

SIEVE ANALYSIS

SAMPLE#  W23-20-219.5 |‘_/!ELL ID# C3112

TED BY JMW [CONTACT Dave Weekes [[PHONE 372.9524 |[DATE 08/02/2000

SAMPLE

I[@ELL NAME ~ 299W23-20 |[DEPTH
[TES |
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WT (9

Sieve Analysis Data for Sample W23-20-219.5

U.S. Std. Sieve

J T S Y,
)

Buissed juediad

0.01

Grain Size, mm

Silty Sandy Gravel

Comments:

Date:

All data are accurately and completely recorded.

Checked By:
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nroi

SIEVE ANALYSIS

[WELL 10# C3112]|
DATE 08/02/2000

372-9524

Dave Weekes |[PHONE

23502375 _|SAMPLER __ W23-20.236

[DEPTH
[CONTACT

JMW
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SIZE IN.
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874.40

Sieve Analysis Data for Sample W23-20-236
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00L#
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-_w\m -

...V\m‘ il

WGl

&N
&-

U.S. Std. Sieve

Bujssed jusdiad

0.01

10.

Grain Size, mm

Silty Sandy Gravel

Comments:

Date:

All data are accurately and compietely recorded.

Checked By:
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CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

1J[WELL ID# C3112
DATE 08/03/2000

Slle
22
38
RN
ailled
2
By
Q)<
5[0
X
Gl
N
@
K4
3
V=
;118
1]
B [=}
5
£l
] o]
[=]i$]

LL NAME  299-w23-20
JMW

STED BY

i

4
z
]
=
=
(o]
O
e [B[2[8[FIR(8|2|T|8(B[S
w gl8|B[2|%7 7 [°(°|°|s|
o
£E
m(
(U]
{IC|R QN IS [ [
® Z(8|8[3|2¥I[B[J|S1®|€
17152 Al

g
(==l b B R D R e e Rl e
HE009171&5713
OZ «— |0 |© M~ OISR
o<
g
-
MQO.DS.S?_QNBDBJS
Do o oN - [32]
50
S
b
CW

N ARBEEREREE
w
o N

7

2

N

N~
w o
w@
3=

Sieve Analysis Data for Sample W23-20-250.1

002#1 -

00L#

U.S. Std. Sieve

Og#

O

0C#:

OL#

Ll -w\m z

wp/e

-—m ' FA
2

Bu|ssed Jusdiad

0.01

Grain Size, mm

Sandy Gravel

Comments:

All data are accurately and completely recorded.

Checked By:

Date:
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CH2ZM Hill Hanford, Inc.

SIEVE ANALYSIS
l ELL NAME  299-W23-21 |IDEPTH 217.0-219.5" |[SAMPLE#  W23-21-217.0|WELL ID# C3113
TESTED BY JMW [CONTACT Dave Weekes [[PHONE 372-9524 |IDATE 11/09/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
949.60 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 64.1 6.8 93.2 19.05
3/8" 2211 23.3 76.7 9.42
#4 344 4 36.3 63.7 4.70
#10 474 4 50.0 50.0 1.98
#20 585.9 61.7 383 0.83
#40 651.3 68.6 314 0.42
#60 718.3 75.6 244 0.25
#100 794.6 83.7 16.3 0.150
#200 856.9 90.2 9.8 0.074
Sieve Analysis Data for Sample W23-21-217.0
U.S. Std. Sieve
=) =) o
100% % — ! : 2 :
90%
80%
70%
o
-g 60%
]
[\
. 50%
c
]
5 40%
o
30%
20%
10%
0%
100. 10. 0.1 0.01
Grain Size, mm
Comments: S&l&/ggndy Gravel

All data are accurat

Checked By:

% and mngly recorded.
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Date:__Jj;//%/00
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"CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

||YYELL NAME __ 299-W23-21 |[DEPTH 232.0-2340° |[SAMPLE#  W23-21-232.0]WELL ID# C3113

[TESTEDBY MW [CONTACT Dave Weekes [[PHONE 372-9524 JIDATE 11/09/2000
SAMPLE SIEVE CUMULATIVE| % WEIGHT % Grain Size | COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
982.80 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 127.9 13.0 87.0 19.05
3/8" 237.9 24.2 75.8 9.42
#4 3294 33.5 66.5 4.70
#10 452.5 46.0 54.0 1.98
#20 549.9 56.0 44.0 0.83
#40 607.6 61.8 38.2 0.42
#60 698.0 71.0 29.0 0.25
#100 763.9 7.7 22.3 0.150
#200 823.1 83.8 16.2 0.074

Sieve Analysis Data for Sample W23-21-232.0

U.S. Std. Sieve

0
=

200

100% %

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: 5t @Sandy Gravel

2N
All data are accurai@ly and completely recorded. N .,
Checked By: Date: /1//wt/60
7 v 7 7

B.15



CHZM Hill Hanford, Inc.

SIEVE ANALYSIS

|__|_V_\_IELL NAME 299-W23-21 |[DEPTH 247/.5-248.5" |[SAMPLE# W23-21-247.5 LL ID# C3113
[TESTEDBY UMW [CONTACT Dave Weekes JJPHONE 372-9524 |[DATE 11/09/2000 |

SAMPLE SIEVE CUMULATIVE] % WEIGHT % Grain Size | COMMENTS
WT (9) SIZE IN. WEIGHT(g) RETAINED | PASSING (mm)
981.20 2" 0.0 0.0 100.0 50.80
1.5" 0.0 0.0 100.0 38.10
3/4" 100.3 10.2 89.8 19.056
3/8" 287.8 29.3 70.7 9.42
#4 388.9 39.6 60.4 4.70
#10 4771 48.6 51.4 1.98
#20 554.7 56.5 43.5 0.83
#40 621.2 63.3 36.7 0.42
#60 712.3 72.6 27.4 0.25
#100 805.5 82.1 17.9 0.150
#200 875.5 89.2 10.8 0.074

Sieve Analysis Data for Sample W23-21-247.5
U.S. Std. Sieve

- - - o o

. in - o o o Q o o <]

a‘ ‘ ~ = - o - o

100% S, B B 4 L # 3 3% 8

90%

80%

70%

60%

50%

40%

Percent Passing

30%

20%

10%

0%
100. 10. 1. 0.1 0.01
Grain Size, mm

Comments: 51 ndy Gravel

C o/
All data are accuraigly and completely récorded. ,
Checked By: / /¥ Date: {1/} &/ o0
[ 7 7
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Appendix C

Borehole Geophysical L ogs

This appendix contains the borehole geophysical |ogs obtained from boreholes 299-W22-81,
299-W22-83, 299-W22-83, and 299-W23-21. Thelogswere run and analyzed by Duratek, Waste
Management Federal Services Northwest, Inc. and MacTec Inc. Log Header sheets and Log Analysis
Summary Reports are included with the logs.
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Log Data Report

299-W22-81

Borehole Information

Site: East of SX Tank Farm; RCRA well | Site Number: 299-W22-81
N-Coord: N/A |  E-coord: NA TOC Elev: NiA
GW Depth: 23541t Log Date: 1122101 IDate Drilled:  01/22/01 TD, (ft): 2684 ft
Casing Record (all casing depths in feet relative to ground surface) Page: 1
Type: ID, in. Thick, in. Top Bottom
StecHhread 925 0.75 1.9 AGS 269.00

Borehole Notes:

Borehole 299-W22-81 (C3123) was drilled in January 2001 to a total depth of 268.4 ft. A cable-tool drilling rig was used o
install the borehole. Single casing was present from 1.9 ft above ground surface to a total depth of 269.0 ft and was comprised
of 9.25-in.-diameter, 0.75-in.-thick threaded steel. At the time analysis was performed, the borehole coordinates and ground
surface elevation were not available. The zero reference for all log depths is the ground surface. The depth to water reported
by the well site geologist was 226.3 ft, but the measurements from the neutron logging suggest the depth to water was at
aporoximatelv 235 4 ft at the time of loaaina.

Equipment Information
Log System: 2B Type: HPGe Efficiency: 35%
Cal Date:  Feb-00 |Cal Ref: GJO-HAN-30 Log Proc:  MAG-VZCP 1.7.10-1, Rev 3
Logging Information
Log Event A JT
Log Run No. 1 2
Date 1122101 1122101
Logging Engineer A. Pearson A Pearson
Start depth, (ft) 0.0 130.0
Finish depth (ft) 160.0 264.0
Count time (sec) nfa nla
Live Time / Real Time: L L
Shield None None
MSA Interval, (ft) 05 05
Logging speed, (ft/min) 0.7 ft/min 0.7 ft/min

Logging Operation Notes:
Logging operations were performed by MACTEC-ERS under contract with Duratek Federal Services, who also specified the
logging parameters. This borehole was logged with the MACTEC-ERS Spectral Gamma Logging System (SGLS) in two log
runs fo a total depth of 264 ft. Details for the SGLS logging events and log runs are presented in the Logging Information

section of this report. Neutron logging events are not recorded in this Log Data Report.

Log run two (130-264 ft) overlaps part of log run one (0-160 ft) and defines the repeat interval (130-160 ft) for the SGLS survey.
The reneat loa run was performed to check for denth and concentration reneatability
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Log Data Report
299-W22-81

Analysis Information

Analyst: R. Spatz, R. McCain Date: 2/12/01
Analysis Ref: MAC-VZCP 1.7.9, Rev. 2 Page: 2
Analysis Notes:

Log analysis was performed by MACTEC-ERS under contract with Duratek Federal Services. The pre- and post-survey field
verification spectra met the acceptance criteria established for peak shape and detector efficiency. The energy calibration and
peak-shape calibration from these spectra were used in processing the log spectra. Dead time was less than 10% throughout
the borehole and no dead time corrections were applied. Repeat logging intervals were collected at the depths shown in the
combination plot. Excellent repeatability is shown, confirming an acceptable performance of the logging systems.

A casing correction factor for 0.75-in.-thick steel casing was applied to the data between depths of 0 and 264 ft. A water
correction factor was also applied to spectral data collected below the depth of 235.4 ft. At the time of logging, grout was not
present around the borehole.

Gamma-ray photon peaks associated with specific energies were used to calculate concentrations in picocuries per gram (pCi/g)
for naturally occurring radionuclides potassium-40 (K-40), uranium-238 (U-238), and thorium-232 (Th-232) (KUT), with gamma-
ray energies of 1460.8, 609.3, and 2614.5 keV, respectively.

Shorter than optimal system counting time (0.7 ft/min) for relatively thick casing (0.75-in.-thick) is the cause of the intermittent
detection of U-238 (609.3 keV).

Spectral data analysis at the 85.75- and 165.75-ft depths, using the routine processing software, calculated two very low
concentrations of Cs-137. Review of the spectra shows high counting errors; therefore, the peaks are not considered
statistically valid. In the absence of additional Cs-137 being detected from above or below these intervals, the existence of the
Cs-137 couild not be corroborated and was remaved from the loa plots

Higher than average KUT concentrations below the depth of 256 ft may be attributed to a lithology change, or the absence of
casing, which caused the concentrations to be overestimated at this depth.

Neutron data acquired with the SGLS using Duratek Federal Services' neutron moisture sonde are presented in neutron count
rate instead of percent volumetric moisture. because this tool is not calibrated on the SGLS.

Log Plot Notes:
Separate log plots are provided for total gamma, total neutron, and naturally occurring radionuclides (KUT). A plot of the total

neutron count rate is provided on the combination plot as well as on several plots showing total gamma and total neutron count
rates.

Results / Interpretations:
Borehole 299-W22-81 was logged with the SGLS on January 22, 2001. A neutron and spectral gamma survey were both
conducted in this borehole and recorded as log Events A and B, respectively.

Man-made contaminants were not detected by the SGLS survey. Naturally occurring U-238 and Th-232 concentrations increase
between 130 and 140 ft, and KUT concentrations increase between 142 and 160 ft, which may indicate lithology changes. The
total gamma count rate correlates at those depths where KUT concentrations increase. Neutron logging detected ground water
at the 235.4-t depth.
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Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 22, 2001
Well: 299-w22-81 Depth Datum: Ground Level

Total Gamma Total Neutron
cps cps
50 100 150 200 250 50 75 100 125 150

o

10 - + °f 110
20 | 1 1 1 20
30 I 1 I 130
40 L 1 I 140
g I 10 1 g
£ i ] - ] &
£ 5071 T 1 7% ¢
o Q
o - y - ] [
o - . 5 . o
60 1 I 160
70 L 1 I 170
80 4 + 1 180
90 | 1 I 190
- - - —_
100 L i I 1 100
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Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 22, 2001
Well: 299-w22-81 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
100 2 520 190 17?0 2?0 250 50 75 1?0 1?5 150,
110 £ 1 I 1 110
120 [ 1 I 1 120
130 | £ 1 I 1 130
140 1 = 1 140
- i : ] i = 7 —~
@ - ; 7 i ] ®
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o r ; § B 3 T a
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8 1 I ] &
160 | + I 1 160
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180 | 1 I ! : 1 180
o 7 B 2 Repeat .
B T B ey Intérval N
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190 1+ 4 4 : 4 190
200 L ] i 1 200
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Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 22, 2001
Well: 299-w22-81 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
200 2 59 1(30 1?0 2?0 250 50 7:5 100 125 150,04
210 L 1 I 1 210
C ] [ ]
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well
Well: 299-w22-81
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cps
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project. RCRA Well Log Date: January 22, 2001
Well: 299-w22-81 Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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Depth (feet)

Spectral Gamma Survey
Duratek Federal Services

Project: RCRA Well
Well: 299-w22-81

Total Gamma
cps

Log Date: January 22, 2001
Depth Datum: Ground Level
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Neutron-Neutron Moisture Borehole Survey
Duratek Federal Services, Inc.

Log Header

Project: 2000 RCRA Drilling Well: 299-W22-81

Log Type: Moisture Gauge

Borehole Information

Well # _C3123 Water Depth 235" ft Total Depth 269 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 1.9 fi
Casing Diameter 9.25ID in Depth Interval 010269 fi Thickness _0.75 in

*235 ft water depth is from log response of 1-22-01, geologist’s set water depth at 226 ft

Logging Information

Log Type: Moisture Gauge

Company Duratek Federal Services, Inc.

Date/Archive File Name January 22, 2001 2W22081

Logging Engineers A Pearson

Instrument Series RLSMO00.0

Logging Unit RLS-2

Depth Interval Oto 100 ft Prefix FOBAl
90to 190 ft FOBA2
180t0 236 ft FOBA3

Instrument Calibration Date July 14, 2000
Calibration Report WHC-SD-EN-TI-306, Rev. 0

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date February 5, 2001

Notes Moisture values range from 3% to 21% for the depths logged. The onset of high moisture readings at
235 feet is due to the proximity of the water level in the borehole. No valid calibration is available for
the 9.25 inch casing diameter from surface to 269 feet. The calibration for the 10.75 inch borehole
diameter was extrapolated from standard diameter conditions, and casing correction applied to all depths

logged.
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Moisture Log Analysis & Summary
Duratek Federal Services, Inc.

Project: 2000 RCRA Drilling Well ID: 299-W22-81
Log Type: Moisture Gauge Log Date:  January 22, 2001

General Notes:

The largest borehole diameter for the calibration models is an 8.64 inch borehole diameter, with .32 inch casing
thickness, and the borehole diameter in these log data is 10.75 inches. Therefore, an extrapolation was
calculated for the applied calibration coefficients to match the conditions of the logged borehole. The method of
extrapolation generated conservative estimates for the moisture values (possibly lower values than a valid
calibration). The size differential of this borehole from the calibration standard is at the limits of rigorous
extrapolation; however, the resultant moisture values appear to be near those commonly encountered for vadose
zone results at the Hanford site.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, +1.3% change
from start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat intervals from 91 to 100 feet and 181 to 190 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.75 inch) for all
well depths logged. No formation density correction has been applied because density values are not available.

Observations:

The moisture levels show values ranging from 3% to 21% for all depth intervals logged. The abnormally high
readings that begin at 235 feet are a response to the water level at 235 feet. Note that geologist’s information
puts the water depth at 226 feet. The date of the geologist’s information is unknown, but the moisture log
response puts the water depth of 235 feet on January 22, 2001.

Analysis by: Three Rivers Scientific
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RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.

Project: 2000 RCRA Drilling
Borehole: 299-W22-81
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RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.
Project: 2000 RCRA Drilling Log Date : January 22, 2001
Borehole: 299-W22-81 Depth Datum : Ground Surface
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Spectral Gamma & Moisture Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 23 &24, 2001
Well: 299-W22-81 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
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Spectral Gamma & Moisture Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 23824, 2001
Well: 299-W22-81 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
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Spectral Gamma & Moisture Survey
Duratek Federal Services

Project: RCRA Well Log Date: January 23&24, 2001
Well: 299-W22-81 Depth Datum: Ground Level
Total Gamma Total Neutron
cps cps
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RLS Spectral Gamma Ray Borehole Survey

Duratek Federal Services

Log Header

Project: RCRA Drilling

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well: 299-W22-83

Well # _C3126

Elevation Reference n/a

Depth Reference  Ground Surface
Casing Diameter 9.25 ID _in

Water Depth  236* ft
Elevation n/a ft
Casing Stickup _1.75 ft
Depth Interval 0to273 ft

Total Depth 274.2 ft

Thickness _0.75 in

*Water depth determined from Moisture Log

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Duratek Federal Services

Date/Archive File Name March 7, 2001 H2W22083

Logging Engineers R. Steffler

Instrument Series RLSG07000801.0

Logging Unit RLS-1

Depth Interval 0to 50 ft Prefix A710
48 to 160 f A711
135t0 273 ft A712

Instrument Calibration Date Oct 6, 2000

Calibration Report

WHC-SD-EN-TI-292, Rev 0.

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date March 12, 2001

Notes No man-made contamination was detected. Many depth intervals have the natural uranium levels below

detection threshold. The water level from 236 to 273 also reduces the gross gamma and raises detection

thresholds.
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Spectral Gamma Ray Log Analysis & Summary

Waste Management Federal Services

Project: RCRA Dirilling Well: 299-W22-83
Log Type: HPGe Spectral Gamma Ray ’ Log Date: March 7, 2001

General Notes:
Total gamma is a response to geologic concentrations of natural radionuclides. A change in sensitivity of gross
gamma to geologic concentrations of natural radionuclides occurs at the water level (236 feet).

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; a —0.03%
change was observed in the gross, (based upon borchole survey data sheet). The FWHM of the 583 keV photo
peak was also within specifications for pre- and post-log verification.

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation (entire
well). Water correction was applied to depths deeper than 236 feet. The information on the borehole survey data
sheet indicates the water depth of 225 feet, but the moisture log response and the HPGe log response puts the
water depth at 236 feet. No casing correction was applied to the total gamma due to Compton downscatter
interference.

Radionuclides:
No man-made radionuclide contamination was detected. This observation was confirmed using a summing
technique for the spectral data.

The natural uranium concentration is below detection threshold over many intervals. The changes in gross
gamma from 130 to 150 and from 190 to 230 feet are reflected by changes in potassium, uranium, and thorium,;
which are indicative of geologic effects. Note that the use of the uranium signal is difficult due to the high
statistical deviations and the high detection threshold. The drop in gross gamma at 236 feet is due to the water
attenuation within the well. The rise in gross at 264 feet is reflected in a rise in the potassium and uranium over
this same interval indicative of geologic changes just below the water level.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey

Duratek Federal Services

Project. RCRA Drilling Log Date: March 7, 2001
Borehole: 299-W22-83 Naturally Occurring Radionuclides
Potassium Uranium Thorium
Total Gamma Stacked Stacked Stacked
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Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Duratek Federal Services

Project: RCRA Drilling Log Date: March 7, 2001
Borehole: 299-W22-83 Naturally Occurring Radionuclides
Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Duratek Federal Services

Project: RCRA Drilling Log Date: March 7, 2001

Borehole: 299-W22-83 Naturally Occurring Radionuclides

Potassium Uranium Thorium
Total Gamma Stacked Stacked Stacked
cls pCilg pCilg pCilg
240 0 100 200 300 400 500 0 102030 0 2 4 0123
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370 i P
Analysis by: Three Rivers Scientific
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Neutron-Neutron Moisture Borehole Survey
Duratek Federal Services, Inc.

Log Header

Project: RCRA Dirilling Well: 299-W22-83

Log Type: Moisture Gauge

Borehole Information

Well # _C3126 Water Depth ~ 236* ft Total Depth 274.2 ft
Elevation Reference n/a_ Elevation n/a ft
Depth Reference Ground Surface Casing Stickup _1.75 ft
Casing Diameter 9.251D in Depth Interval 0to274 fi Thickness _0.75 in

*Water level determined from Moisture Log

Logging Information

Log Type: Moisture Gauge

Company Duratek Federal Services, Inc.

Date/Archive File Name March 8, 2001 M2W22083

Logging Engineers J. Meisner

Instrument Senes RLSMO00.0

Logging Unit RLS-1

Depth Interval Oto 100 f Prefix MA91
95 t0 200 ft MA92
175to 234 &t MA93

Instrument Calibration Date  July 14, 2000
Calibration Report WHC-SD-EN-TI-306, Rev. 0

Analysis Information

Notes

Company Three Rivers Scientific
Analyst Russ Randall
Date March 12, 2001

Moisture values range from 2% to 18% for the depths logged. The onset of high moisture readings at
234 feet is due to the proximity of the water level in the borehole. No valid calibration is available for
the 9.25 inch casing diameter from surface to 273 fect. The calibration for the 10.75 inch borehole

diameter was extrapolated from standard diameter conditions, and casing correction applied to all depths
logged.
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RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.

Project: RCRA Dirilling

Depth (feet)

Borehole: 299-W22-83
Moisture”
(% vol fraction)
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* Calibration extrapolated to 10.75 inch borehole diameter
Casing thickness correction for 0.75 inch
Analysis by Three Rivers Scientific

Log Date : March 8, 2001

Depth Datum : Ground Surface
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(% vol fraction)

,0 015" 20 25
ol B ]
ool A |
S = N S N .
40 b B |
S TN, o S N B
60 Lo |
g0 bddl |
80 Lo |
90 b S _

100 Lo il
110 € )
120 Lol .
130 —

C.24

0

200 400 600 800 1000

Gross Gamma (c/s)



RLS Neutron-Neutron Moisture
Duratek Federal Services, Inc.

Project: RCRA Dirilling
Borehole:

Moisture
(% vol fraction)

299-W22-83

Log Date : March 8, 2001

Depth Datum : Ground Surface
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* Calibration extrapolated to 10.75 inch borehole diameter

Casing thickness correction for 0.75 inch
Analysis by Three Rivers Scientific
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Moisture Log Analysis & Summary
Duratek Federal Services, Inc.

Project: RCRA Dirilling Well ID: 299-W22-83
Log Type: Moisture Gauge Log Date: March 8, 2001

General Notes:

The largest borehole diameter for the calibration models is an 8.64 inch borehole diameter, with .32 inch casing
thickness, and the borchole diameter in these log data is 10.75 inches. Therefore, an extrapolation was
calculated for the applied calibration coefficients to match the conditions of the logged borehole. The method of
extrapolation generated conservative estimates for the moisture values (possibly lower values than a valid
calibration). The size differential of this borehole from the calibration standard is at the limits of rigorous
extrapolation.

Log data collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, -7.4% change
from start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat intervals from 95 to 100 feet and 175 to 200 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.75 inch) for all
well depths logged. No formation density correction has been applied because density values are not available.

Observations:

The moisture levels show values ranging from 2% to 18% for all depth intervals logged. The average readings
are¢ somewhat lower than usual for Hanford vadose zone moisture levels, indicating that the calibration
extrapolation is under correcting for the borehole diameter of this borehole. The abnormally high readings that
begin at 234 fect are a response to the water level at 236 feet. Note that geologist’s information puts the water
depth at 225 feet. The date of the geologist’s information is unknown, but the moisture log response and the
HPGe log response put the water depth of 236 feet on March 8, 2001.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services

Log Header

Project: 2000 RCRA Drilling Well: 299-W23-21

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well# _C3113 Water Depth  212.5 ft Total Depth 257.5 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 3.86 ft
Casing Diameter 10.1251D in Depth Interval 0t070 ft Thickness _0.75- in
Casing Diameter 7.625ID _in Depth Interval 010253.5 ft Thickness _0.5 __in

Logglng Information

Lk LogType: . o ' HPGe Specttal GammaRay - -
. Company -~ . -Waste Management Federal Servxces
- Date/Archive Fxle Name

! *-October 30, 2000 ) H2W23021
. Logging Engmeers 'J. Meisner a5 '
" Instrument Series * - }.RLSGO?OOOSOI 0
" Logging Unit = - ~RLS-1 . B
‘;,Depth Interval - Prefix A702
o PreﬁxA703 .
.f-‘InstmmentCahbranonDate ‘Octs 2000 :
HCahbranon Report WHC SD-EN-TI-292 RevO ORI

Analysns Informatlon
Three Rlyers Smentlﬁc S

Notes ‘No man-made contammatlon was detected 'I'he depth mterval O to 80 feet shows the naturalb uranium
e "_levels are at or below detectlon threshold leemse the thonum levels are at or below detectxon levels

o ‘.'thresholds The water level ﬁom 212 to 265 also reduces the g;toss gamma and rmses detectlon

" thresholds.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project. 2000 RCRA Dirilling
Borehole: 299-W23-21

Depth (feet)

Total Gamma
cls

Log Date: October 30 & 31, 2000
Naturally Occurring Radionuclides

Potassium Uranium Thorium
pCi/g pCi/g pCi/g

100 4
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120 4
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70 {
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90 4

130

100

200 300
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400

500 0 102030 0 1 2 0 2
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Dirilling Log Date: October 30 & 31, 2000
Borehole: 299-W23-21 Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCi/g pCilg pCilg
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130 4 - -
140 4 . o
! gRepeat Sim/ey | |
150 4 1140 - 160:1t :
160 . - -
170 -{ - -4 &
B g0 | | LS ;
£ 180 1 ; :
£ : :
& 190 - 15T M8
200 - - BEESE
210 4 - - -1 5
220 - - E -1 T
230 4 S __§ L1 i T
240 s z s - "% -1 T
- : Repeat Surve : S
Jeo L l 2435 - 256 5.7 g = ]

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services

Project: 2000 RCRA Drilling Log Date: October 30 & 31, 2000
Borehole: 299-W23-21 Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
0 100 200 300 400 500 90 10 2030 0 1 2 0 1 2
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Analysis by: Three Rivers Scientific
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Spectral Gamma Ray Log Analysis & Summary
Waste Management Federal Services

Project: 2000 RCRA Dirilling Well: 299-W23-21
Log Type: HPGe Spectral Gamma Ray Log Date:October 30 & 31, 2000

General Notes:

Total gamma is a response to geologic concentrations of natural radionuclides. Two changes in sensitivity of gross
gamma to geologic concentrations of natural radionuclides occur at the dual casing change (70 feet) and the water
level (212 feet).

Log data were collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards; a -9.1% and
+0.3% change was observed in the gross (day 1 and day 2, respectively). The FWHM of the 583 keV photo peak
was also within specifications for pre- and post-log verification.

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation (entire

well). Water correction was applied to depths deeper than 212 feet. No casing correction was applied to the total
gamma due to Compton downscatter interference.

Radionuclides:
No man-made radionuclide contamination was detected.

The natural uranium concentration is below detection threshold from 0 to 80 feet, and the thorium is below
detection threshold from 210 to 240 feet. Both of these intervals have additional gamma attenuation due to dual
casing from 0 to 70 feet and the water annulus from 212 to 265 feet.

The changes in gross gamma from 75 to 110 feet are reflected by changes in potassium, uranium, and thorium;
which is indicative of geologic effects.

Analysis by: Three Rivers Scientific
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Neutron-Neutron Moisture Borehole Survey
Waste Management Federal Services

Log Header
Project: 2000 RCRA Drilling Well: 299-W23-21
Log Type: Moisture Gauge
Borehole Information
Well # _C3113 Water Depth 2125 ft Total Depth 257.5 ft
Elevation Reference n/a Elevation n/a fi

Depth Reference Ground Surface

Casing Stickup _3.86 ft

Casing Diameter 10.25ID in Depth Interval 0to 70 __ft Thickness _0.75 in
Casing Diameter 7.625ID _in Depth Interval 0 to 253.5 ft Thickness _0.5 _in
Logglng Information
. Log Type: ' " Moistare Gange R
oo Company. -7 00 Waste ManagementFederal Semces R
“."Date/ArchlveFﬂeName October 31, 2000 ,M2W23021
. Logging Engineers - = ' -~ _J. Meisner . AT
- Instrument Series - -1 RI_SMOOO
. LoggingUnit - -~ .~ RLS-1. B ey T
',;"Depﬂllnterval__ S 1 0108; 65tol64ﬁ__ - Prefix MA68 - . -]
I I 140 to 202ﬁ S ,_-MA69_‘- R
fmsmxmem Cahbratxon Date © July 14,2000 .
: Cahbratxon Report R W'HC-SD-EN-TI—306 Rev O
Analysus lnformatlon
.Company ' - Three Rivers. Smentlﬁc
x_Analyst . Russ Randa]l '
o ~'-:Date s l\ovemberZS 2000

Notes M01sture values Ia ge from 2% to 32% for the deoths logged The onset of hmh readmgs at 212 feet is

§ due to the proximity of the water leével in the borehole. No valid calibration is- available for the 10 inch

e casing diameter from surface to 70 feet, thus the application of the 8 mch cahbratxon is nlotted asa blue
- line (with circle symbols) over 0 to 8.5 and 65 to 70 feet, " . ol N
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RLS Neutron-Neutron Moisture
Waste Management Federal Services

Project: RCRA Drilling Log Date : October 31, 2000
Borehole: 299-W23-21 Depth Datum: Top of Casing

Moisture Vol. %
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Project. RCRA Drilling
Borehole: 299-W23-21

Depth (feet)

RLS Neutron-Neutron Moisture
Waste Management Federal Services

Moisture Vol. %
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Log Date : October 31, 2000
Depth Datum: Top of Casing



RLS Neutron-Neutron Moisture
Waste Management Federal Services

Project: RCRA Dirilling Log Date : October 31, 2000
Borehole: 299-W23-21 Depth Datum: Top of Casing

Depth (feet)
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Moisture Log Analysis & Summary
Waste Management Federal Services

Project: 2000 RCRA Dirilling Well ID: 299-W23-21
Log Type: Moisture Gauge LogDate:  October 31, 2000

General Notes:

The 8 inch calibration coefficients were used for all logged depths. The 8 inch calibration standard has an 8.64 inch
borehole diameter, with .32 inch casing thickness, and the borehole diameter in these log data is 8.625 inches. The
depth interval from O to 8.5 feet and from 65 to 70 feet has both the 8 inch and 10 inch casing. Thus the
inappropriate use of the 8 inch calibration over these depths is plotted with a blue line and circle symbols. Note: no
calibration exists for the 10 inch casing.

Log data were collected with a depth reference of ground surface.

System Performance Verify: The pre- and post-log verification passed performance standards, -0.9% change from
start of log to end of log, in the shield verify.

Repeat Interval: Based on the repeat interval from 140 to 164 feet and 202 to 213 feet, the logging system
performed according to specifications.

Environmental Corrections: The moisture levels have been corrected for casing thickness (0.5 inch) for all well
depths logged. No formation density correction has been applied because density values are not available.

Observations:

The moisture levels show values ranging from 2% to 32% for the depth interval from 70 feet to 212 feet. The
abnormally high readings that begin at 212 feet are a response to the water level at 212 feet.

Variable moisture structure shows from 75 to 212 feet. Over this depth interval, there is some correlation with the
gross gamma signature, and sections with little correlation. Therefore, moisture content is sensitive to the geologic
structure over this interval, while the changes in natural radionuclides is not as sensitive to the geologic structure.

The very low readings from 65 to 70 feet may be due to voids behind the casing.

Analysis by: Three Rivers Scientific
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